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Solving the Problem of Street 


Kentucky Rock Asphalt has solved the 
problem of street maintenance in cities 
where equipment for mixing the hot 
mixed types of asphalt is not available. 
Even in the larger cities, this natural 
asphalt mix is being used for patching 
and resurfacing, because of the inex- 
pensive method of handling and laying 
and the fact that Kentucky Rock Asphalt 
always gives uniformly successful results. 

Kentucky Rock 


since the road was constructed in 1909, 
yet it was as live as the asphalt shipped 
from our plant today and a portion of it 
was used in patching the pavement. 


Kentucky Rock Asphalt is being used 
for patching and resurfacing old brick, 
asphalt, concrete and macadam streets. 

In patching asphalt, the old surface is 
cut away, leaving the edges perpendicu- 
lar. A light coat 





Asphalt is a nat- 
ural asphalt mix 
which is shipped 
ready to lay cold 
on any base suffi- 
cient to carry the 
trafic. The fin- 
ished surface is 
smooth and resil-|y 
ient, having the |s." 
same appearance | 


of asphalt paint is 
then applied to 
the edges. The 
Kentucky Rock 
Asphalt is spread 
sjcold. Small 
“= i] patches may be 
-*| be _ satisfactorily 
- | compacted with a 
“| hand tamp and 
after a few days 
traffic, can not be 











as sheet asphalt. -——— 
In many ways, 
however, Ken- 
tucky Rock As- 
phalt is superior to the hot mixed types. 
It does not crack, roll, buckle or bleed. 
It will not lose its life and ravel at the 
edges even after years of traffic. 
* * * x 

Methods of handling and the ease of 
laying Kentucky Rock Asphalt mean a 
decided saving in street maintenance 
costs. The material is shipped in open 
top cars and may be stored in the open, 
without harm from the elements. Re- 
cently, one of our engineers found some 
rock asphalt in a ditch along the Nelson 
Avenue road at Columbus, Ohio. The 
material had been subjected to the action 
of the weather and decaying vegetation 


Shipp Ave., Louisville—Old sheet asphalt 
patched with Kentucky Rock Asphalt 


~ distin guished 
from the old as- 
phalt surface. Old 
brick surfaces may 
be patched just as readily. Where re- 
pairs to the foundation are not needed, the 
Kentucky Rock Asphalt may be used to 
fill the depression, and feathered out at 
the edges of the patch. The illustration 
here shows such a patch. 
- $F & 

By using Kentucky Rock Asphalt, one 
man with a light truck, a tamp and a 
shovel, can easily maintain thousands of 
square yards of pavement. Repairs may 
be made as soon as defects occur, thus pre- 
venting extensive damage to surface and 
foundation. 
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Patching on Re- Surfacing 


Many streets, in such bad repair that 
they appear impossible to restore without 
complete reconstruction, can be saved 
with Kentucky Rock Asphalt. Properly 
handled, the old street makes an excellent 
base for a Kentucky Rock Asphalt sur- 
face, and a great saving is effected. In 
fact, such construction is often most suc- 
cessful in that traffic has developed the 
weak spots in the old base. . They are 
easily detected and can be repaired before 
applying the new 


pavements. In resurfacing macadam 
streets, it is often advisable to build up 
the base by adding crushed stone or slag 
before applying the Kentucky Rock 
Asphalt eustace. 

* % * 

Kentucky Rock Asphalt is a perfect 
asphalt mix. The mineral aggregate is 
pure silica sand so hard it cuts like a 
diamond. The material does not lose its 
life._ Cut the surface today and tomorrow 

it will be healed 





surface. The fin- |i 
ished Kentucky 
Rock Asphalt sur- 
face gives a sheet |B 
asphalt street. <= 

Nothing has |i 
proven as Satis- 
factory as Ken- 
tucky Rock As- 
phalt for surfacing |& 
old brick streets. 
The material 
bonds tightly to 
the brick and will 
not slip, scale or 
buckle under the heaviest traffic. 

Resurfacing brick with Kentucky Rock 
Asphalt is both simple and inexpensive 
when compared with the cost of applying 
the hot mixed types of asphalt. First the 
old surface is rolled to develop the weak 
spots. All depressions are filled to the 
proper grade. After the surface has 
been thoroughly cleaned, the Kentucky 
Rock Asphalt is spread COLD and when 
rolled, gives a perfect sheet asphalt sur- 
face which may be thrown open to traf- 
fic immediately. 

Much the same process is used in re- 
surfacing old block and cement concrete 








Old brick surface at Louisville patched 
with Kentucky Rock Asphalt 


i) by traffic. 
Asphalt has 
made it possible 
to make perma- 
nent street re- 
pairs and to re- 
E=| surface worn-out 
=| pavements with- 
#} out special mixing 
=} or heating equip- 


ment or _high- 
priced skilled 
workmen. Ken- 


tucky Rock As- 
phalt is used in 
thirteen states for maintenance, resurfac- 
ing, and new construction on both streets 
and highways. It is recognized by the 
U. S. Bureau of Roads as one of the high- 


est types of surface. 
* * * x 


Our engineering department will be glad 
to assist in meeting your requirements. 


Write for our new booklet F, 


711-718 Marion E. Taylor Bldg. 


KENTUCKY ROCK ASPHALT CO., Inc. 


Louisville, Ky. 
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Your explosives dollar 
is now worth $1.35 


Branch Offices: 


Birmingham, Ala. 
Boston, Mass. 
Buffalo, N. Y. 
Chicago, Ill. 
Denver, Colo. 
Duluth, Minn. 
Huntington, W.Va. 
Kansas City, Mo. 
New York, N. Y. 
Pittsburgh, Pa. 
Portland, Ore. 

St. Louis, Mo. 


San Francisco, Calif. 


Scranton, Pa. 
Seattle, Wash. 
Spokane, Wash. 
Springfield, Ill. 


Du Pont Products Exhibit 


Atlantic City, N. J. 


ITE 


UMORITE comes with 135 to 140 1% x 8 sticks to the 50- 
lb. case—regular 40% dynamite has 100 sticks to the case. 
The price is the same per case. 
Dumorite, under ordinary conditions, does approximately the 
same work as ‘‘40%,”’ stick for stick. 
In addition, Dumorite is a guncotton-nitroglycerin dynamite 
without a headache. 
And Dumorite is non-freezing at any temperature. 
Are these advantages in cost and efficieney enough to justify ten 
minutes of your time—the time it will take you to write our 
nearest branch office outlining the requirements of your par- 
ticular work? 
Our Service Department has been able to show a great many 
operators that Dumorite will do their work better or equally 
well and at a materially less cost. 
Probably you, too, will be able to save money by using Dumorite. 
E. I. du Pont de Nemours & Co., Inc. 


Explosives Department 
Wilmington, Delaware 


NON-HEADACHE 





NON-FREEZING 
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Michigan Contractor 
is World Champion 


A recent contest in concrete road building, conducted 
by “Successful Methods,’ proved G. P. Scharl, of 
Muskegon, Michigan, the world champion road 
builder. Why? Well, one big reason is Heltzel 
Steel Road Forms were used on his 14-mile con- 
tract, which enabled him to make a maximum run 
of 1304 lineal feet of 18 foot road in nine hours. 


Mr. Scharl says: 


‘*At the present time we have one mile of the Heltzel 
Heavy Duty Road Forms which we have used for the 
past two seasons, and which have given us complete sat- 
isfaction.’”’ 

















In the two years mentioned, Mr. Scharl has not sent 
| one order for repairs. He used the Forms without 


a flaw. Think of zt! 


4 Admittedly—you may not have such a large job; 
but regardless of size, Heltzel Steel Forms will 
save you money—for they're ready at all times. 





Why not send for literature? You incur no obliga- 
tion and you'll get real information on Steel Forms. 


The Heltzel Steel Form & Iron Co. 


WARREN, OHIO 














—— —— 
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| Dominant Strength 


OEHRING remixed concrete is 


dominant strength concrete, Concrete 


stronger than concrete mixed by mix- 
ers of ordinary mixing action, from the 
same aggregate, under standardized 
competitive test conditions. In some 
instances Koehring-mixed concrete 
has been as much as 31% stronger by 
cube compression test. 


This is the result of the Koehring re-mixing 
action which returns materials from the dis- 
charging side to the charging side for repeated 
trips through the mixing action—also because 
the Koehring dischargechute, reversed in mix- (1) Long diagonal blades throw and knead ma- 
ing position, sprays the aggregate poured on terials. (2) Materials carried up with the drum 
it by the pick-up buckets, and preventssepara- Peek e natant tion one iirom thediae. 
tion of aggregate according to size. To the last onal blades across the drum, toward discharging 


side. (4) Picked up by the buckets, materials 


handful of every batch, Koehring mixed con- are cascaded down on reversed discharge chute 
crete is uniform Dominantstrengthconcrete. Grom 8° Soaring side OF the 


| KOEHRING COMPANY, “ixaxse’ & 
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The Michigan Jr. Gravel Screener and Loader 


Takes Gravel out of Pit or Pile, Screens out Sand and 
Stones and Loads the Gravel into Wagons or Trucks. 













The Michigan Jr. holds the low record of cost of 
handling screened gravel from pit to wagon or truck. 
This is the all-important consideration, Mr. Con- 
tractor. This saving is your profit. 

Machine runs up and down side of pit or pileona 
track and takes off slice of about four ft. each time. 
After going along track once, track is moved over 
and loader returned along side of pit or pile. 

The Screener and Loader is self-contained, furnish- 
ing own power, and has attachment on screen that 
prevents clogging with clay, clods, etc. 

Machine has elevating capacity of one yard per 
minute, and the only operating expense is salary of 
three men, under ordinary conditions. One operates 
machine and two break down embankment. 

Sand and stone are conveyed 20 ft. away and do not 
have to be moved. Machine moves under own power. 
Easily moved from one pit to another. It is all steel, 
engine enclosed. Saves $30 to $50 a day in ex- 
AGENTS WANTED penses and makes money in handling gravel. 































Several Counties have Purchased 
Eight or Nine Machines 






For further particulars write to 


THE JORDAN & STEELE MFG. CO., Inc. 


CHARLOTTE, MICHIGAN 





Td ; 
**Buffalo-Pitts’’ and ‘*Kelly-Springfield’’ render best and longest service. Made in all types 
and sizes—steam and motor. Buffalo-Springfield Pressure Scarifiers are money-savers and 
can be furnished with new rollers or attached in the field to rollers already in use. 


INQUIRIES INVITED 


THE BUFFALO-SPRINGFIELD ROLLER COMPANY 
SPRINGFIELD, OHIO 
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TEXACO Asphaltic Con- 
crete pavement on Mul- 
vane Avenue, Topeka, 
Kan. Laid 1909. Pho- 
tographed 1922. 


Strategically located in the 
heart of our mid - western 
wealth and resources, the City 
of Topeka, Kansas, grew as the 
West grew, prospered as the 
West prospered, and today is 
regarded as one of the domi- 
nating industrial centers of the 
region west of the Mississippi. 


It houses the extensive shops 
of the Santa Fe Railroad, it fos- 
ters an enormous wholesale 
and jobber business, and its 
products of pottery and flour 
are widely known and used. 








TEXACO Asphaltic Con- 
crete pavement on 5th 
Street, Topeka, Kan. 
Constructed 1915. Photo 
Taken 1922. 


The family of TEXACO As- 
phalt streets in Topeka in- 
cludes one 13-year-old pave- 
ment—still sturdy and well 
preserved—good for years to 
come. 


The TEXACO family in To- 
peka also includes an 1l-year- 
old pavement, which will ren- 
der the same excellent service 
many years more. 





And, finally, there are a num- 
ber of 6-year-old TEXACO 
Asphalt pavements in Topeka 
which have withstood — ad- 
mirably—the tests of weather 
and _ traffic. 


TEXACO 


Ge) The Texas Company Ge) 


Asphalt Sales Dept., 17 Battery Place, New York City 


New York Richmond Jacksonville 


Houston Philadelphia Boston 


Wichita 


Chicago Oklahoma City [Minneapolis 
Memphis Cleveland Kansas City 
Des Moines 
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SPECIFY STANDARD VITRIFIED PAVING BRICK. 


THE FIRST 
INDUSTRY TO 
STANDARDIZE. 


THE FIRST 
INDUSTRY TO 
STANDARDIZE. 


TAXPAYERS VALUE 


Preference Given 
Asphalt Filler 


for Brick Pavements 


The National Paving Brick Manufacturers 

Association has officially declared its prefer- 

ence for asphalt-filled brick wearing-surfaces 

for streets and highways without prejudice 

to any other type of filler which may be 

specially adaptable to local conditions. 
The Resolution is as follows: 


Whereas: The National Paving Brick Manufacturers Asso- 
ciation through its contact with the requiremements of the 
paving market, maintained through the members and field 
engineers of its Territorial Associations, is increasingly 
conscious of the trend in engineering design and construction 
toward asphalt filler, and: 


Whereas: Recent investigation discloses that approximately 
oaty a of all brick pavements laid in 1921 were so 
, and: 


Whereas: The Association interprets this increased pro- 
portion of asphalt-filled brick pavements as indication that 
the majority of engineers and public officials, using vitrified 
brick for paving, believe that the use of such filler, under 
specifications providing ry method of using accord- 
ing or equal to those of the National Paving Brick Manu- 
facturers Association, is calculated generally to insure the 
construction of brick pavements equal in endurance and 
economy to the endurance and economy inherent to the 
individual brick as manufactured, and: 


Whereas: It is the traditional policy of this Association 
publicly to declare its judgment, from time to time, in respect 
to purposes which it regards as encouraging the wisest use 
of public funds for paving purposes, therefore: 


BE IT RESOLVED: That the National Paving Brick 
Manufacturers Association, assembled in annual conference 
at Pittsburgh, Pennsylvania, on December 7, 1921, hereby 
expresses its confidence in asphalt-filled brick wearing- 
surfaces for street and highway paving properly designed and 
built with acceptable materials and thorough methods. And 
that this As.ociation hereby declares its preference for the 
asphalt-filled types of wearing surface— 


PROVIDED: Preferment of the foregoing type of brick 
wearing-surface for general use shall be without prejudice to 
any other type which may possess peculiar adaption to 
special local conditions. 


The burned-in service value of vitrified Paving Brick is matched by 
the aggressive Public Service spirit of the Paving Brick industry. 


Natl. PAVING BRICK Mfrs. Assn. 


804 Engineers Building 

Eastern Paving Brick Manu- 
fSacturers Association, Lincoln 
Building, Philadelphia, Pa. 
Illinois Paving Brick Manu- 
JSacturers Association, Chamber 
of Commerce, Chicago, Iil. 


Southern Clay Manufacturing Company, 
Volunteer Building, Chattanooga, Tenn. 


Cleveland, Ohio 


Indiana Paving Brick Manu- 
facturers Association, Fidelity 
Trust Bldg., Indianapolis, Ind. 
Ohio Paving Brick Manufac- 
turers Association, Hartman 
Building, Columbus, Ohio 


@ 
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They Saved 
Forty-five Days 


Completing a 63-mile road job 
45 days ahead of schedule was 
the record of a “Caterpillar’* 
fleet operated by Peterson, 
Shirley & Gunther, prominent 
Omaha contractors, in Cuba 
last summer. Engineers, con- 
tractors and road builders in 
all corners of the globe now 
are using “Caterpillar’’* out- 
fits in place of teams and other 
methods of grading and main- 
taining roads because “Cater- 
pillars”’* do the work faster 
and cheaper. On request, we 
will be pleased to exhibit our 
interesting motion picture, 
“Bureau County Knows How.” 


THE HOLT MFG. COMPANY, Iac. 
PEORIA, ILLINOIS 
Branches and service stations all over the world 


Eastern Division: 50 Church St., New York 


2429 Farnam St., Omaha, Neb. 

417 Washington Ave., N., Minneapolis, Minn. 
Merchants Bank Bidg., Indianapolis, Ind. 
5th and Court Sts., Des Moines, Iowa. 

2045 Main St., Kansas City, Mo. 

Holt Company of Texas, Dallas, Texas. 
Canadian Holt Co., Ltd., Montreal, P. Q. 


CATERPILLAR 
HOL 


PEORIA, ILL 
STOCKTON, CALIF 


* There is but one “CATERPILLAR” <Holt builda 


yy, Sings 
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PROVED ANDO 
ACCEPTEDO 


EXPANSION 
JOINT 


The water-tight, frost-tight, 
IL —_ WL ever-elastic expansion joint 


COMPRESSED EXPANDED IN a. ; 7 
IN HOT WEATHER ZERO WEATHER LASTITE joints never open. Elastite yields as con- 


a a a crete expands under high temperatures and adheres 


en ene tightly to both abutting slabs as the concrete contracts 
and contraction in the concrete. It in low temperature, maintaining perfect continuous 
=o ee ae tee closure by resilient reaction from compression. 
within its own volume. It does not 
wear down below the surface level. 








No opening can develop to fill with dirt or water, or 
to permit frost action to cause heaving. 


Where to use Elastite- Elastite retains its resiliency and compressibility with- 
* Frnt 3 . panto, halt out deterioration under all conditions of service and in 
highways — longitudinally all temperatures. Elastite never softens or runs in hot 


and transversely about 


every 30 feet. weather nor becomes brittle in low temperature. 


In cement sidewalks—every ‘ ; a ‘ 
$0 feet, along curb, around It is preferable to any “‘poured”’ joint. Because of its 


paceenteheting senna, preformed, built-up, construction its cost of installation 
is much less and it makes a better, stronger, more en- 


In bridges, viaducts, reser- 
voirs, retaining walls, ce- 


ponitancage —— during, and more effective joint. Elastite protects a- 
ter where temperature gainst water seepage, frost, and injury from stresses set 
) ow glasses up by temperature changes. 


Write for Elastite sample and data 
THE PHILIP CAREY COMPANY oie 
40 Wayne Avenue Cincinnati, Ohio 




















A Prominent Western Highway 
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Nothing to Watch 
but the Road 


That’s why an Austin Motor Rol- 
ler will do more and better work 
than any other. Because of its sim- 
plicity of control, the operator can 
watch his work all the time, and 
he wastes no time shoveling coal 
or taking on water. 


An Austin Motor Roller will 
save you time and money in many 
ways. Better get acquainted before 
your next job. 


The whole story is told in Catalog 
FO. It’s yours for the asking, and 
you will find it worth reading. 


The Aastha eauun 
Road Machinery Co. 


CHICAGO, ILL. 


Branches in 22 Cities 





EXPORT ‘DEPARTMENT 
ALLIED IED MACHINERY COMPANY OF AMERICA 


Ov, Hew Vous. WEA. Canes Acmacee Hew Vous 





“‘Everything from a Drag Scrapertoa Drag Roller’’ 


Vol. LXII—No. 


Filler Anshals 


The ideal brick pavement filler. Made 
to meet the strictest specifications. 
Low prices and immediate delivery 
on any quantity. 


“PIONEER” 


Every monolithic pavement should 
have an Expansion Joint. “Pioneer” 
is made from an absolutely pure as- 
phalt, giving maximum expansion and 
contraction efficiency. 


Expansion Joint 
THE PIONEER ASPHALT CO. 


LAWRENCEVILLE, ILL. 


9 
vo 








Concrete Roads 
must be 
reinforced 


It is demonstrated beyond doubt that 
to make concrete roads proof against 
heavy motor traffic, weather and time 
a fabric of steel must be incorporated 
in the concrete. 


Several great States heve so ruled. 


American Steel and Wire 


Company’s 
Concrete 
Reinforcement 


Fulfills every engineering requirement. 
Send for our book on road building. 


CHICAGO 
NEW YORK 
CLEVELAND 
PITTSBURGH 
DENVER 
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P & H 205 Excavator equipped with Shovel Attachment, Hennepin County, Minnesota. 


Two Minutes per Truck 


P & H Gas Shovel 


Features 


Real Crowding Motion 
(Patent applied for) 
Ready for Instant Operation 
One-man Operated 


Averages 15 to 18 gallons gas 
—1 quart oil per day 


Eliminates Water and 
Fuei Troubles 


Full Circle Swing 


Either Semi- or Full 
Corduroy Traction 


y= the County Engineer of Hennepin 
County, Minnesota, needed a power 
shovel for cutting down the corners of a hill 
at a road crossing, he did not buy a complete 
new shovel. But he got a shovel just the same. 


He simply ordered a P & H Shovel Attach- 
ment which he used in place of the standard 
boom of the P & H one-man operated Exca- 
vator that he has been using for over a year. 


You can do the same— 
Bulletin 56-X tells how. 


EXCAVATING MACHINERY DIVISION 


PAWLING & HARNISCHFEGER 
COMPANY 
Established in 1884 


3844 National Ave., Milwaukee, Wis.. 


New York Chicago St. Louis 

Pittsburgh Philadelphia Birmingham 
Salt Lake City Denver New Orleans 
Los Angeles San Francisco Portland Seattle 
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THE CUMMER ROAD ASPHALT PLANT 


THREE SIZES 


THREE UNITS 


Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 


THE F. D. CUMMER & SON COMPANY 


New York Office, 19 West 44th Street. 


CLEVELAND, OHIO. 


Selling Agents British Isles 
MILLARS’ TIMBER & TRADING 
COMPANY, Limited 
London, E.C.2 
Full line Cummer Plants in London steck 


WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 
Manufacturers of 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


WORKS { Mecca, Parke County, Ind., on C. & E. 1, R. R. 
i Newport, Vermillion County, Ind., on C. & E. 1. R. R. 


Chicago Office, 
30 N, LaSalle Street. 





SPRINGFIELD 
PAVING BRICK 


ARE 
WIDELY 
USED 


Springfield Paving Brick 
Company 





Wood Block Pavements 
won’t bleed when treated 
with this oil—no tar 
adulterants to bleed 


REPUBLIC CREOSOTING COMPANY, Indianapolis, Ind. 
Plants: Indianapolis Minneapolis Mobile Seattle Norfolk 

















Use the exact amount of slag, gravel or stone 
needed on the roadbed, spreading it from the 
back of the truck to the required width and 
depth. They do it cheaper and betterthan men. 


SAVING IS GREAT 


A Burch Spreader will pay for itself in a mile in the 
saving of wagesand material. It will expedite road work, 
reduce the cost of supervision, and in every way improve 
the job. 

Write to us for the experience of contractors with it. 


THE BURCH PLOW WORKS CO. 
142 Bucyrus St. CRESTLINE, OHIO 


| 


BURCH STONE SPREADER 


In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 
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FOR EFFICIENT 
ROAD MARVEEE ANCE 


PLENDID jobs are sometimes 

turned out with poor tools. In 

the long run, however, lots of good 
material is wasted. 


To secure greatest effect from the 
good materials used in making 
bituminous road or street repairs, 
a_ specially designed device was 
needed. That device has been 
supplied in the Andresen Road 
Repair Outfit. 


The Andresen Road Repair Out- 

: h fit is a complete portable device 

ee for making either * ‘hot mixed”’ or 

i “penetration” bituminous repairs 

on any kind of hard pavement— 
bituminous or otherwise. 


The Andresen Outfit is the logical 


The New Improved 
Andresen Road Repair Outfit 


i you have roads or streets that equipment for the logical system 
you wish to keep constantly in of road maintenance—the patrol 
perfect shape, write for the booklet or gang system. 
—‘‘Modern Methods for Maintain- 

ing Roads and Streets.”’ 


This Booklet free— 
Send for your copy now. 


The Littleford Maintenance Heater 
No. 69 


A Desirable Tar Heater 








460 E. Pearl Street CINCINNATI, OHIO 
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Who 


is carrying the load— 
you or your trucks? 


Pierce-Arrow 
TRUCKS 


The Pierce-Arrow Motor Car Co. 
Buffalo, New York 





2-ton$3200 3 }-ton$4350 5-ton$4850 equipped 
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Most Economical in the Long Run 


ASPHALT 


for Street and Road Paving 


Noiseless || 
- Dustless |) 
Wearproof || 


Resilient 
Resistant |. 
Waterproof aga 


ASPHALT 
Makes Tremendous Gains 
More than 70,000,000 square yards of 


asphalt pavement were laid in the 
United States and Canada in 1921. 


The Biggest Year in Asphalt History 


Write for Brochures and Complete Specifications 
on all Asphalt Types 


The Asphalt Association 
25 W. 43rd St. New York City 


Atlanta, Ga, Chicago, Ill. Albany, N. Y. 
Raleigh, N. C. 





ASPHALT PLANT FOR SALE 


For Sale at an attractive price, an Iroquois 2-unit portable as- 
phalt plant; 3,000-gallon steam heated kettle; rated capacity, 
800 yards, but has done 1,000 yards per day. Practically new; 


has done only one job of about 40,000 yards. 


The price should 


be very attractive to any contractor or city in the market for 


an asphalt plant. 


Address Box M—Municipal and County Engineering 


702 Wulsin Building 


Indianapolis, Indiana 














BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO FO*Y & Mitta 


594 EAST MAIN ST. 








Subscribe for 
Municipal and County Engineering 


Read and Preserve each copy 


Published monthly since 1890. 
Two Dollars per year in the United States 


In writing to advertisers please mention 


Our small size machines are eatins 
money for the pit owner with a 100- 
ton per day market, just as our larger 
‘installations are for the car-load 
"gravel shipper. Put your problem 
up to us. 


a to SAUERMAN BROS. ™~™ 
1142 Monadnock Bldg. CHICAGO 


aii 
SAUERMAN DRAGLINE® CABLEWAY EXCAVATORS 


dig, convey, elevate a4 dump.in one operation 
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—Air Compressors 


—Asphalt Plant, Port- 
able 


—Asphalt Plant, Rail- 
road 


—Asphalt Tools 
—Asphalt Tool Wagon 


—Bar Cutters and 
Benders 





—Bars, Reinforcing 
—Bins, Portable Stone 
—Bodies, Dump Truck 
—Brick Rattlers 
—Catch Basin Covers 


—Cement Testing Ma- 
chinery 


—Clam Shell Buckets 
—Contraction Joint 
—Cranes, Locomotive 


—Crushers, Stone 


——Drag Scrapers 


—Dragline Cableway 
Excavator 


—Dump Cars 


—Dump Wagons 





Service 


—Excavator, Crane 
—Elevating Graders 
—Gasoline Locomotives 
—Gravel Screener 
—Heaters, Asphalt 
—Heaters, Tar 
—Hoisting Engines 
—Industrial Cars 
—Industrial Track 
—Manhole Covers 
—Mixers, Building 
—Mixers, Hot 
—Mixers, Paving 


—Motor Trucks (1-3 
tons) 


—Motor Trucks (over 3 
tons) 


—Oil Distributors 
—Portable Conveyor 


—Portable Drilling 
Rigs 


—Pile Drivers 
—Reinforcing Steel 
—Road Drags 
—Road Forms 
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Highway Construction Equipment 


If in the market for any of the following highway construction 
equipment, so indicate by check marks, mail this page to Municipal 
and County Engineering, 702 Wulsin Building, Indianapolis, and 
price quotations and descriptive literature will be forwarded to you. 


—Road Graders 
—Road Mesh 
—Road Planes 
—Road Plows 
—Road Rollers 
—Road Scrapers 
—Sand Dryers 
—Saw Rigs 
—Scarifiers 
—Scrapers, Power 
—Sheet Piling, Steel 
—Skimmer, Scoop 
—Steam Shovels 
—Stone Elevators 
—Stone Screens 
—Stone Spreaders 
—Surface Heaters 
—Tampers, Road 
—Tractors 
—tTrailers 
—Turntables 
—Unloaders, Car 
—Wagon Loader 
—Wheeled Scrapers 


—wWire Mesh 


— i SESS EaRaannmEm 
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Motor Truck Operation and Accounting—79 





PREJUDICE AGAINST TRUCKS 
SEEN IN TEXAS LAW 


By A. L. Reed, Vice Chairman, Transporta- 
tion Committee, Dallas Chamber of 
Commerce, Dallas, Texas. 


The last Legislature of the State of 
Texas has taken a direct slap at motor 
truck transportation in this State, says 
Mr. Reed, writing in the Dallas News. 
It has shown by its act that it was not in 
sympathy with the development of this 
new and important step in our transpor- 
tation system. The act known as H. B. 
No. 32, or the so-called Truck Law, bears 
all the marks of prejudice and selfishness. 

Which reminds me that all progress in 
the transportation field has met with seri- 
ous opposition. The railroads were op- 
posed by prejudice and selfishness. In 
some States there are, even to this day, 
statutes prohibiting the construction of 
railroads because they interfere with re- 
ligious worship and might set fire to 
growing crops. The owners of canals vig- 
orously opposed the granting of franchises 
to railroad corporations, and they were 
joined by the owners of turnpikes. These 
selfish interests played on the prejudices 
of the public and did, in some instances, 
succeed in arresting temporarily the de- 
velopment of what is now the greatest 
transportation system in the world, that 
is, the railroads of the United States. 
The general public saw the light in the 
ease of the railroads, and if I don’t miss 
my guess, they will see the necessity for 
motor truck transportation and come to 
the rescue. Public opinion needs only to 
be informed to take the right action. 

The development of motor truck trans- 
portation within the State can be had 
without undue damage to highways if the 
proper laws are enacted to protect both 
the ‘trucks and the highways. Overload- 
ing should be prohibited and some reason- 
able maximum gross weight should be 
prescribed. 

What Texas Has Done 

Texas has enacted a law to govern mo- 
tor trucks that discriminates against its 
eitizens, confiscates their property and im- 
poses unjust taxes; it does more, it ar- 
rests community development, drives 
money from the State, aggravates the un- 
employment situation, gives notice to the 
world that our highways are not as good 
as in other States, and implies, of course, 


that we don’t intend to build good high- 
ways. This law imposes a tax on motor 
vehicles on the basis of ownership with- 
out regard to the operation thereof. Busi- 
ness may be such that a man will not need 
to operate all the vehicles he owns. Such 
a business condition is being experienced 
at the present. But in this State we are 
required to pay an operating license fee, 
and also State, county and city taxes 
without regard to whether or not the ve 
hicles are in actual operation and with- 
out regard to whether or not they are 
earning anything for their owners. 

Several million dollars in motor truck 
equipment is rendered worthless by the 
absolute prohibition of a greater carrying 
capacity than 8,000 lbs. This provision 
puts the 5-ton truck operator in this State 
out of business and makes his property 
worthless. The law provides for fees on 
the rated carrying capacity and prohibits 
the licensing of trucks with a greater 
rated carrying capacity than 4 tons, ex- 
cept that in special cases, permits will be 
granted to carry 5 tons on a 5-ton truck 
over certain designated highways. The 
man who obtains a permit, of course, is 
lucky, but the man who doesn’t—well, he 
is just unfortunate. I do not think there 
will be any permits granted. Ata recent 
conference of truck users and the Com- 
missioners’ Court Judge Arch C. Allen 
madé it very plain that his court at least 
would not grant any permits or approve 
the granting thereof for the operation of 
5-ton trucks with 5-ton loads on the high- 
ways of Dallas County. Judge Allen evi- 
denced, however, in this conference, a de- 
sire to assist the owners of 5-ton trucks 
in Dallas as much as possible, and he 
stated that his court would approve ap- 
plications for the use of 5-ton trucks 
where the owner thereof would agree to 
haul only 4 tons. 


Law Unjust 


The Highway Commission has referred 
the owners of these vehicles to the vari- 
ous County Commissioners for approval 
before they will grant a permit for the 
operation of a 5-ton truck. Therefore, 
with the disapproval of the Commission- 
ers’ Court, the owner is without a license 
and subject to arrest and fine of $200 each 
day and each truck is considered a sepa- 
rate offense. This provision of the law 
is both unreasonable and unjust. It is 


‘ 
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Vocational Truck Selection 


It is the opinion of many in the truck industry that truck 
buyers will pay increasing attention to the service rendered 
by trucks in any specific field in buying trucks to use in that 
field. Of course this is a natural method of selection but many 
buyers in the past have not paid particular attention to the per- 
formance of truck types in their field before placing their truck 
orders. 


It is held by many that within the next very few years the 
great majority of all trucks sold will be sold on the Vocational 


Plan, because the public will insist on being shown just what 
trucks have done and will do in actual operation in the line of 
business in which the buyer is engaged and not in some out- 
side line. 


It is now possible for prospective buyers of trucks to secure 
detailed and accurate information regarding truck perform- 
ance in every field. 


We can assist you, without charge, in selecting trucks that 
have made good in the municipal and county construction field 
if you so request. 


Municipal and County Engineering 
702 Wulsin Bldg. Indianapolis, Ind. 
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unreasonable because it sets the limit on 
the rated capacity of the motor truck 
rather than upon the gross weight of the 
loaded vehicle. It must be obvious to all 
men of sound mind and reasoning power 
that it is the total weight of the truck 
and its load combined that affects the 
highway. For instance, the chassis of a 
4-ton truck of one make may weigh more 
than the chassis of a 5-ton truck of an- 
other make. The writer has in mind two 
instances where this is a fact. Again, the 
user of a 4-ton truck may use a body that 
will weigh more than the body used on a 
5-ton truck. All operators of trucks know 
this to be the case in many instances. In 
fine, the truck, body and load of a 4-ton 
truck loaded with 4 tons may weigh, say, 
20,000 lbs. The truck, body and load of 
a 5-ton truck loaded with 5 tons may 
not weigh over 20,000 lbs. This is a fact 
due to the difference in construction of 
the truck; the size of the body and the 
material used in the construction of the 
body. Yet, in one case the law permits 
the operation over the highways and de- 
nies it in the other. This is the law, 
regardless of the fact that a 5-ton truck 
of a gross weight of 20,000 lbs., will do 
less damage to the highways than a 4-ton 
truck with a gross weight of 20,000 Ibs., 
because the 5-ton truck will in most cases 
have a greater tire width than the 4-ton 
truck. 

There are many other inequalities in 
the law, but of minor importance. The 
greatest objection to the law, as I see it, 
is it prohibits the use of a vehicle on its 
rated capacity without regard to the 
gross weight thereof; the weight of the 
vehicle and its load combined. The law, 
therefore, forbids in one case what it per- 
mits in another. Passing laws on the 
manufacturers’ rated capacity of a truck 
is of the same level of common sense as 
if the merchants of this State granted 
credit on our own estimation of our 
credit rating or financial standing. 


Texas Needs the Trucks 


Texas is one of the States of this Union 
that was not fully developed before rail- 
road building reached its high mark and 
then stopped. Most all of the older States 
of the Union were at their present stage 
of development when railroad building 
practically ceased. Therefore, community 
life has reached a more intensified devel- 
opment in these States than it has in 
Texas. The railroads developed these old- 
er States by providing cheap transporta- 
tion for short and long hauls. Today, 
however, we find Texas resources prac- 


tically untouched, and the railroad rates 
higher than at any time in our history. 
Farm products rot in the fields in this 
State because the freight rates are so high 
even to near-by Texas destinations. The 
value of the commodity is exceeded by 
the transportation charges. Therefore, it 
doesn’t move. 

It is claimed by some railroads that 
they can not handle short-haul traffic and 
give service without loss of money. This 
must be so, because of the enormous ter- 
minals within the big cities where prop- 
erty has reached prices where it sells by 
the inch. Box cars empty ordinarily 
weigh about 30 tons. The average load 
of less than carload freight for short hauls 
in the State is less than 5 tons. There- 
fore, it takes more motive power to pull 
empty equipment than it does the paying 
load. We will say, for instance, that it 
does cost $1 per ton to handle freight by 
a steam railroad. In the case above cited 
it would take $30 to handle the box car 
empty and $5 to handle the paying load. 
In the case of the 5-ton truck it is a very 
uncommon thing where the truck and 
body combined will weigh more than 10,- 
000 lbs. Therefore, the load of 5 tons is 
equal to the weight of the empty vehicle 
and affords an enormous saving in power 
alone on the handling of traffic. The rail- 
road equipment is 6 times heavier than 
its load, whereas the motor truck equip- 
ment and the load are more equally bal- 
anced. 

It is, therefore, reasonable to assume 
in order for a rail carrier to make money 
out of the haul on less than carload traf- 
fic the haul must be such as will warrant 
a rate sufficient to take care of the ter- 
minal expense and the line hauls. This 
truth is further borne out by the fact the 
lines give better service on long haul traf- 
fic than they do on short-haul traffic. Less 
than carload freight from St. Louis to 
Dallas, a distance of 767 miles, is now de 
livered on the third morning after it 
leaves St. Louis, while at the same time 
it takes a week and sometimes longer to 
get a shipment from Mineral Wells to 
Dallas by railroad, where the distance is 
only 85 miles. The reason for this is 
that local freight receives only every oth- 
er day service; that is, the St. Louis ship- 
ment is almost in Dallas before the ship- 
ment from Mineral Wells leaves the city. 
This is so, regardless of the fact that the 
railroad charges more for its service from 
Mineral Wells to Dallas than the truck 
line. For railroad service you must de 
liver it to them yourself, and when it 
does finally arrive you are compelled to 
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When You Buy a Motor Truck 








Select it with care for 
It makes a difference (to you) 


what truck you buy. Your truck should be selected to suit the char- 
acter of work you expect it to perform. 


You would not think of buying a pump in the open market without 
first satisfying yourself that you are selecting the right type and size 
to handle your pumping job, and you should not buy a motor truck, at 
random, without giving careful consideration to the size, type and other 
features it should have to meet satisfactorily the conditions under which 
you expect to operate it. 


There are over 200 makes of trucks on the market. Any truck 
manufacturer will take your order, of course, but only a small percent- 
age of all truck manufacturers have made a special study of the truck- 
ing requirements of cities, counties, road builders and public works 
contractors. 

These special studies have resulted in up to date, competent 
motor truck engineering which determines the proper size of truck and 
the proper truck equipment for solving the various hauling problems 
of cities, counties, contractors and road builders. 


This magazine has published a special Motor Truck Section in 
every issue for over six years and has studied carefully the trucking 
problems of this field and the trucks that best solve those problems. 


If in the market for trucks let us know your requirements and we 
shall be pleased to give you the benefit of expert advice. 


Municipal and County Engineering 
702 Wulsin Building Indianapolis, Indiana 
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go get it, which cost must be added to 
the railroad rates. 


Will Develop Small Communities 


The greatest argument for the motor 
truck is the fact that it will, by reason 
of the above facts, develop the small com- 
munities by giving them good service at 
cheap rates to all territory within 100- 
mile radius. It furnishes the farmer a 
means of marketing his product and the 
merchant the means of distributing his 
wares within that radius which cannot be 
equaled for economy or efficiency. 


The greatest economy effected by motor 
truck transportation is possibly found in 
the building material movement. A large 
amount of sand and gravel is used in the 
construction of highways and buildings. 
Motor trucks can handle this material 
from the point of production to the point 
of consumption often for a cost equal to 
what it would cost to load the material 
in a box car or flat car of the railroad 
company, to say nothing of the fact that 
there would still be a further cost in the 
case of the railroad of unloading the cars 
and delivering the material to the point 
of consumption. In view of the fact that 
we are undertaking extensive highway de- 
velopment in this State and, further, the 
fact that our markets are only slightly 
developed in comparison to the older 
States, it would seem that our Legisla- 
ture would desire beyond all other things 
to foster the development of this cheap 
means of transportation. 

But legislation should consider all inter- 
ests. There must be a common ground 
on which we all can stand; that is, the 
truck users and the highway engineers. 
It, of course, is not economy for the State 
to construct highways and have them 
torn to pieces in order to give us cheap 
motor transportation. Neither is it econ- 
omy to construct expensive highways and 
not obtain the benefits of cheap transpor- 
tation that they offer us. The sensible 
thing to do is to place some limit on the 
trucks that will allow them to operate 
and earn money and, at the same time, 
do the minimum damage to the highways. 
The gross weight limitations are the best 
and are, in my judgment, the only effec- 
tive means of limiting the damage to the 
highways. In this connection it might 
be of interest to see what the other 
States are doing. Four States have a 
limit of 20,000 Ibs., three States 22,000 
Ibs., three States 24,000 Ibs., one State 
25,000 Ibs., 2 states 26,000 Ibs, 3 states 
28,000 lbs., and 3 States 30,000 lbs. There- 
fore, 19 of the States are permitting 5-ton 


trucks and over to operate. It means to 
me that Texas should, at least, be willing 
to take the averages gross weight limita- 
tions of the several States and adopt it 
as a limit. In view of what the other 
States are doing, it seems that 26,000 lbs. 
gross weight would be a fair limitation to 
place upon motor trucks in this State. 

The tendency to limit the capacity of 
trucks to an extremely low minimum is 
the result of differences of opinion be- 
tween highway engineers on the one hand 
and truck users and manufacturers on 
the other. In this connection the writer 
was very much impressed by an article 
in Engineering News Record, Volume 87, 
No. 9, Sept. 21, 1921. In this article, 
which is entitled “The Trend of Motor 
Vehicle Legislation,” the data has been 
gathered by an engineering expert from 
all States and is presented in a non-tech- 
nical form. It is an excellent statement 
of the highway engineers’ position as 
compared to the opinion of the users and 
manufacturers. Studying of this article 
by our Legislature should produce satis- 
factory results for the State and for the 
users in the State. 

The law limiting the use of a vehicle 
with a greater rated capacity than 8,000 
Ibs. is now a law in this State and the 
question is seriously before the owners 
for action. The Legislature does not meet 
again until 1923. It seems to me that the 
State Highway Commission should come 
to the rescue of the owners and permit 
the use of the 5-ton vehicles that were al- 
ready owned in the State prior to the 
passage of the law now in effect. Refuse 
to license new vehicles, but uniformly 
permit the re-licensing of all 5-ton ve 
hicles that were registered during the 
year 1920. This is the equitable and just 
thing for the present. Then at the next 
session of the Legislature it is up to the 
owners and manufacturers to convince 
the Legislature that it is in the interest 
of economy to operate at least a 5-ton ve- 
hicle upon the highways of Texas. 





TRUCK IN UNUSUAL HAULING 
FEAT 


“While the Dual-Valve engine which is 
standard in all models of the Pierce-Ar- 
row truck is conceded to be the most 
powerful truck engine built, few actually 
realize how tremendous its power is,” 
says R. O. Patten, truck sales manager of 
the Pierce-Arrow Motor ‘Car Company. 

An unusual haulage feat in Omaha, 
Neb., recently tested the ability of the 
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Dual-Valve type of truck, says Mr. Pat- 
ten. J. J. Hanighen frequently calls upon 
F. L. Busche, haulage contractor of 
Omaha ,to move an excavating machine 
which weighs 46 tons. Formerly the 
combined pull of three heavy-duty trucks 
was required to tow the ponderous ma- 
chine. On the most recent occasion, how- 
ever, Mr. Busche decided to test the 
power of his new 5-ton Dual-Valve Pierce- 
Arrow. 

Working alone, the Dual-Valve unit 
towed the 46-ton machine a distance of 
5 miles. The truck, with its enormous 
load, even climbed the 7% grade at 30th 
and Harney streets without assistance. 
In the middle of the ascent the truck 
and its tow were stopped for the purpose 
of taking photographs. In starting again 
the excess power of the Dual-Valve en- 
gine slipped the driving wheels a half- 
turn on the dry asphalt before they gained 
sufficient traction to overcome the inertia 
of the dead load. 





FEDERAL GOVERNMENT SEEKS 
TO SOLVE HEAVY MOTOR 
TRUCK PROBLEM 


The proper regulation of unusually 
large motor trucks because of their wear 
and tear to the Nation’s highways, or of 
restricting their use to certain roads de- 
signed to accommodate them, is suggested 
for consideration in the annual report of 
the Bureau of Public Roads, United 
States Department of Agriculture. The 
bureau, under whose supervision Federal- 
aid funds totaling $200,000,000, have been 
expended on highways costing $467,000,- 
000 during the past 5 fiscal years, asserts 
that the problem of the heavy motor truck 
is one of prime importance, pressing each 
year with more weight for solution, 
which, while not to be hastily solved, ul- 
timately must be met squarely. 

“The reduced unit cost of operation 
which follows from the transportation of 
commodities in greater bulk tends to pro- 
mote the development and use of vehicles 
of the largest capacity which can be used 
in advantage,” the bureau says. “It is 
desirable to gain this advantage, if it is 
actually an advantage, but it is this point 
which is seriously in doubt. The doubt 
arises from the fact that the roads which 
are adequate for traffic of automobiles 
and light trucks are entirely unable to 
support the weight of the heavier trucks, 
and to build roads which will carry the 
heavy vehicles will greatly increase the 
costs of construction. 
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“Whether the operation of the heavier 
vehicles shall be restricted to a class of 
roads especially designed to accommodate 
them, or whether all roads shall be 
strengthened to provide for unrestricted 
use, or whether the third alternative shall 
be adopted and the operation of the heav- 
ier trucks prohibited, will depend upon 
the relation which is found to exist be- 
tween reduced operating cost and in- 
creased cost of construction. 

“The situation presents an economic 
problem of the first importance which is 
not to be hastily solved, but which must 
nevertheless be met. To do so demands 
a careful weighing of the effects of the 
several possible solutions with a view to 
the selection of that one which, in the 
long run, will serve best to accomplish 
the one desirable end—the improvement 
of our means of transportation. 

Experience in One State 

“The prime importance of an accurate 
knowledge of the weights of the vehicles 
which are to use the roads constructed 
is well illustrated by the experience of 
one of the States in which the Bureau of 
Public Roads made an extensive investi- 
gation during the past year. 

“Ten years ago this State set out upon 
the construction of a system of roads. 
The roads were designed and built to 
meet all the reasonable demands of the 
traffic which then could be foreseen. In 
the brief time which has elapsed roads 
have been constructed which penetrate to 
all parts of the State, some of which, 
however, have been seriously damaged by 
heavy motor vehicles, the use of which 
could not have been foreseen when the 
roads were constructed. 

“Our investigation reveals that in this 
case the return from the roads in the re- 
duction in the cost of transportation and 
in the development of the territory they 
traverse has undoubtedly compensated the 
loss resulting from their destruction; but 
it is not by any means certain that the 
outcome will be so fortunate under other 
conditions. 

“For the security of the enormous in- 
vestment which is being made by the 
States and Federal Government it is im- 
perative that this question of the duty 
which the roads will be called upon to 
render in the future shall be definitely 
determined. A clearer conception of the 
relative economy of heavy and light ve- 
hicles can be gained by careful study.” 

The bureau at the present time is en- 
gaged in conducting investigations de- 
signed to determine accurately the load- 
carrying capabilities of various kinds of 
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roads, of various thicknesses upon differ- 
ent kinds of subsoils—a study which will 
yield valuable information in meeting the 
problem outlined above. These experi- 
ments are being conducted in various sec- 
tions of the country, in co-operation with 
State and highway departments, and at 
the bureau’s experiment stations. Anoth- 
er problem presenting itself for solution 
and under investigation is the variance 
of the classes of traffic to be served in 
different localities. Pointing out that the 
demand for good roads comes from all 
classes of highway users, the bureau as- 
serts: 

The Universal Demand for Good Roads 

“The demand of the farmer is for roads 
from the shipping points and agricultural 
centers to the surrounding producing 
areas—farm-to-market roads. The manu- 
facturer and city merchant ask princi- 
pally for roads which will facilitate the 
transportation of raw materials and man- 
ufactured commodities which flow to and 
from the cities. The tourist and that 
large section of our urban population 
whose direct interest in the rural roads 
is due to the opportunities for pleasur- 
able recreation which they afford, are 
particularly concerned in the development 
of a system of smooth, hard-surfaced 
roads connecting the cities and points of 
national interest. Thus, from the several 
classes the demand is for roads to meet 
their particular requirements, while all 
unite in an appreciation of the need for 
development of a system of roads which 
shall serve as a complete supplement to 
the railroads in the event of war. 

“All these are proper demands, which 
must be accommodated as rapidly as the 
resources and means of construction will 
permit. Fortunately the more important 
requirements of each group may be met 
by the improvement of a relatively small 
part of our mileage of public roads.” 

Approved projects for Federal aid in 
road-building, up to the end of the past 
fiscal year, the bureau states, cover 35,402 
miles for the 5-year period ending June 
30 last, and involve the expenditure of 
$587,000,000, of which nearly $248,000,000 
represents the Federal Government’s con- 
tribution. The total mileage of completed 
Federal aid projects during the past fiscal 
yeer was 3,809, and the average cost per 
mile $13,035. 





AMERICAN ENTERPRISE IN 
BRAZIL 


Hundreds of tons of Austin machinery 


will shortly begin to move through New 
Orleans to Brazil, where it will be em- 
ployed in driving a tunnel and erecting 
a municipal market for the City of Sao 
Paolo. Mr. Robert Morris, head of the 
Austin Machinery Corporation of Louis- 
iana, has been in Brazil for several weeks 
working on this deal, which he recently 
succeeded in closing at a price of $4,000,- 
000. As this is merely the first in a 
series of municipal improvements to be 
undertaken, involving the outlay of sev- 
eral more million dollars, Mr. Morris is 
camping on the ground in the hope of 
landing other contracts, and thus creat- 
ing new openings for Austin equipment. 
If he is successful, the company will 
probably establish a branch in Brazil, 
either at Sao Paolo or at Rio. 

The story of how the Austin company 
happened to connect up with this prop- 
osition is an interesting one. Some 
months ago, Admiral Cordeira da Graca, 
representing the Brazilian Government, 
was in New Orleans in connection with 
matters affecting the Lloyd Braziliero 
Steamship Line. The Admiral was known 
to be an enthusiast om good roads, so his 
business friends introduced him to Mr. 
Morris, who took pleasure in showing him 
motion pictures of road building that fea- 
tured Austin equipment all the way from 
the preparation of the grade to the fin- 
ished surface. The Admiral had made it 
clear that he was not proposing to buy 
anything, so it was with no thought of 
selling, but merely the readiness of one 
good roads booster to give all the infor- 
mation he could to a fellow enthusiast, 
that Mr. Morris discussed at length with 
the Admiral the best and most economi- 
cal methods to be followed. 

Shortly after the Admiral’s return to 
Brazil a comprehensive State plan of pub- 
lic improvements, that had frequently 
been talked about but never aggressively 
pushed, began to take definite shape. With 
a vivid recollection of the favorable im- 
pressions he had formed of Mr. Morris 
and the Austin line, the Admiral prompt- 
ly notified him of the opportunity. Mr. 
Morris boarded the first steamer for Rio 
where, upon convincing the authorities 
that he knew how, and could deliver the 
goods, he managed to secure the first of 
the contracts to be let. 

The Austin company has alrealy done 
considerable business in Mexico. With 
Brazil now lined up on a big program of 
construction, the company proposes to cul- 
tivate the entire Latin-American field, be- 
lieving that it will afford a market of 
steadily increasing importance. 
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SACRIFICING OLD ROAD METAL 
FOR NEW LINE AND GRADE 


In many places, where local deposits of 
roadmaking materials were long ago 
opened up and used in building gravel 
and macadam roads, there are today very 
important systems of obsolescent roads. 
In many of. these old roads the metal 
ranges in thickness from 6 to 18 inches. 
This depth of metal represents the ac- 
cumulation of loose material spread over 
the surface from year to year and con- 
solidated by traffic. We believe that the 
great majority of road-builders are agreed 
that these old roads are much too valu- 
able to be scrapped. The approved prac- 
tice is to utilize them, so far as is pos- 
sible, as bases for roads of a higher type. 
Many county, state and city engineers, of 
wide experience and excellent profes- 
sional standing, resurface these old roads 
with bituminous wearing surface and so 
secure good, modern roads at moderate 
expense. These resurfaced roads are not 
new; they are just about as well tried 
and proven as any class of road construc- 
tion. It is precisely for this reason that 
when an engineer discards these old 
roads as of no further use we think he 
is running counter to the experience of 
road builders in this and other countries. 

Since these old roads were built up 
from year to year in piecemeal fashion, 
often by local highway commissioners 
without engineering assistance, it is per- 
fectly natural that they should be some- 
what deficient as to line and grade when 
judged by modern standards for new con- 
struction. The object of the present dis- 
cussion is to urge engineers not to dis- 
card this old metal because of small 
faults in line and grade. This is a prac- 
tical matter and more weight should be 
assigned to the money value of the old 
road metal in place than to the artistic 
value of lines and grades that look pretty 
on paper to the eye of the trained en- 
gineer. 

With roads generally following the sec- 
tion lines it is difficult to see how the 
question of alignment could very often be 
raised as a reason for scrapping old road 


metal. Unless the entire right-of-way is 
to be changed there would seem to be no 
insurmountable difficulty in making the 
line of the new road substantially coin- 
cide with that of the old one. The ques- 
tion of grade is not so easily handled. 
Too many changes in grade are undesir- 
able if they come so close together as to 
make the road surface appear choppy to 
moderately fast traffic, but it is easy for 
the engineer to be more critical on this 
point than the public is. Many motorists 
express a preference for a surface that 
has easy undulations as compared with 
one of monotonous regularity. In gen- 
eral, we believe that the engineer must 
shoulder the full burden of proof when 
he says that these old roads must be en- 
tirely rebuilt because of moderate faults 
in grade and alignment. The road-build- 
ing mood may not last forever; while it 
does last let us get as many miles of good 
roads as possible, saving what we can by 
resurfacing and adding the money so 
saved to funds for use on entirely new 
construction. 





THE UNRECORDED PROFESSION- 
AL ADDRESS 


During the recent winter season there 
was the usual number of engineering so- 
ciety conventions, road schools and other 
conferences of engineers. The programs 
of these conferences contained an excep- 
tionally large proportion of papers on dis- 
tinctly practical subjects. It is our prac- 
tice to request copies of nearly all papers 
presented before these conventions; only 
a few of them can be published in this 
magazine but all are desired as informa- 
tion on the status and trend of affairs in 
the field. Much more frequently than 
usual, during the convention season now 
drawing to a close, we have received let- 
ters from convention speakers saying 
they did not present set papers but spoke 
extemporaneously from notes and their 
remarks were not taken down. Thus 
there is no record of what they said and, 
save for the imperfect recollection re- 
tained by their auditors, whatever of 
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value was contained in their addresses 
is lost to the profession. This applies 
particularly to the road schools. 

The unrecorded address represents 
wasted effort to a considerable degree. 
Even the man who hears it presented 
would like to read it carefully at his leis- 
ure if it contained matter of interest to 
him. In general, any address worth 
listening to is worth reading. If an ad- 
dress was of interest to the small gath- 
ering of men before which it was pre- 
sented, it would be equally interesting to 
a much greater number of men who did 
not hear it presented but who would be 
glad to read it. 

The reading of a long and carefully pre- 
pared paper sometimes bores an audi- 
ence, it may be admitted. For this rea- 
son many who have prepared papers do 
not read them in full but present concise 
summaries of their major features in 
such a manner as to hold the interest of 
the audience; in such cases the paper in 
full is available for subsequent use. This 
practice is commendable as it appeals 
strongly to all interested persons, 
whether they are present or not. 

Highway engineers are now living and 
working under high pressure. Some of 
them are called upon to make a speech 
about once a week during the winter sea- 
son. They say if they took time to write 
out their addresses and to give them the 
polish a prepared paper deserves they 
would not have any time left for their 
official duties. That there is much truth 
in this no one will deny, although some 
of the engineers do manage, in some way, 
to get nearly all of their addresses re- 
duced to writing. 

However, if it is a physical impossibil- 
ity for some of the highway engineers to 
get their addresses down on paper we 
hope this fact will be recognized and that 
those who conduct the road schools, and 
other conferences, will arrange to have 
the addresses taken down while they are 
being presented. Copies can then be 
made available to the various journals 
interested in road work and undoubtedly 
many of the addresses will find their way 
into print and become useful to large 
numbers of people. This is a matter of 
prime importance in connection with the 
great highway program now under way. 

It has often happened in the past that 
engineering information has not been 
given out until after it had gone stale. 
Right now is the time to publish the 
best thought of the highway builder— 
not some years hence when a construc- 


tion lull comes on. We hope that careful 
consideration will be given this matter 
by all interested parties. We make the 
suggestion in the public interest and not 
to increase our available supply of “copy,” 
for we already have more material for 
use than we can publish and the same 
is true of all other engineering journals. 





THE TAX DOLLAR 


To the taxpayer the tax dollar is the 
biggest dollar in the world. The mere 
mention of taxes is enough to change a 
spendthrift into a miser. Direct taxation 
is especially obnoxious to the average 
man. It is difficult to arouse his interest 
in the indirect taxes he pays even if 
these greatly exceed his direct taxes. 
Perhaps it is not overstating matters very 
much to say that all sorts and conditions 
of people, in all times and places, have 
been in at least mental, and often phy- 
sical, rebellion against taxation. The 
politician understands this feeling very 
thoroughly and dwells upon the subject 
of “high taxes” in playing upon the prov- 
incialism, the passions and the prejudices 
of the people. The promise to reduce 
taxes is the greatest vote-getting device 
ever manufactured, and it works as 
smoothly today as it did two thousand 
years ago. 

In late years some public officials have 
attempted to show the public, by means 
of diagrams, what becomes of the tax 
dollar. This practice is right in prin- 
ciple and is an aid towards a rational 
consideration of the subject of taxation 
in any community. It has demonstrated 
the possibility of getting the public to 
think of taxes as they do of money spent 
for other purposes, that is, in terms of 
what they get for their money. Such 
rational consideration will eventually lead 
to better government for when people, 
generally, become more interested in 
what they get for their tax dollars than 
they are in the amount of taxes they pay, 
they will begin to take such an intelli- 
gent.-interest in public expenditures of 
all sorts that better government will sure- 
ly result. 
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CONSTRUCTING 1714 MILES OF 
BRICK PAVED ROADS IN SCOTT 
COUNTY, IOWA 


By H. K. Davis, Chief Inspector, Iowa High- 
way Commission, Ames, Iowa. 

Twenty-three and one-half miles of vit- 
rified brick highway—the 3-in. brick laid 
flat and filled with asphalt, with a con- 
crete base either 5 or 6 ins. in dépth, is 
the beginning Scott County, Iowa, has 
made in its highway improvement pro- 
gram. Work on 6% miles of the total 
will be completed this summer, the other 
17% miles being completed last fall. 

Roads Radiate From Davenport 

Davenport, a town of nearly 60,000, is 
the county seat of Scott County. It is 
located on the Mississippi River, 183 
miles southwest of Chicago and is one of 
the leading commercial cities of the state, 
having extensive grain shipments and nu- 
merous industries. The new brick high- 
ways radiate from this center. 

The Davenport-Princeton road, 5% 
miles long; Davenport-New Liberty road, 
61% miles long, and one section of the 
Davenport-Gambril road, 5%, miles long, 
were completed last fall. The Davenport- 
Gampril road from Davenport to the Le 
Clair-Big Rock road, a distance of 6% 
miles, will be completed this summer. 

As would be expected, with the type 
of pavement used, these roads are the 
principal thoroughfares leading out of 
Davenport. The Davenport-Princeton road 
is likely to be, at a not far distant date, 
a famous show road and a part of the 
greatest scenic route Iowa will ever have. 
It lies along the Mississippi River much 
of the distance between Davenport and 
Clinton. For many miles the traveler 
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FIGS. 2 AND 3—MATERIAL HAN- 
DLING EQUIPMENT USED ON SCOTT 
COUNTY, IOWA, BRICK ROAD CON- 
STRUCTION. 

Fig. 2—View of Barge Carrying Stiff- 
leg Derrick Using Clamshell Bucket for 
Unloading Sand and Gravel Into Stock 
Piles. This Was the Only Iowa Job on 
Which Boats and Barges Were Used in 
Handling Road Building Materials. The 
Central Engineering Co. Secured Sand 
from Bed of Mississippi River and 
Barged it to Central Proportioning Plant 
on Davenport River Front. 

Fig. 3—Stock Pile and Central Propor- 
tioning Plant of Central Engineering Co. 
on Davenport River Front. 


skims along with the Father of Waters 
always in sight and part of the time on 
the very banks of the river. 

Straight north from Davenport is an- 





FIG. 1—BRICK PAVEMENT ON DAVENPORT-PRINCETON (IOWA) ROAD 
FOLLOWING THE MISSISSIPPI RIVER BETWEEN DAVENPORT AND CLINTON, 
SCOTT COUNTY (IOWA) HAS 23% MILES OF THESE PAVEMENTS, BUILT AND 
BUILDING. 
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FIG. 4—CONSTRUCTION OF 


GRAL CURB ON CONCRETE BASE 
OF SCOTT COUNTY, IOWA, BRICK 
ROADS. 


View Shows Side Forms in Place. Base 
Laid Without Expansion Joints but Curb 
Has Joints 10 ft. Apart. 


other brick road on what, since the day 
of the Prairie Schooner, has been known 
as the Davenport-Dubuque road. On the 
west and leading northwest from Daven- 
port to New Liberty, is the third of these 
highways. 

The Central Engineering Co. and the 
McCarthy Improvement Co., both Daven- 


port contracting firms, had charge of the. 


work completed last fall. The Central 
Engineering Co. constructed the Daven- 
port-Princeton and Davenport-New Lib- 
erty roads and the McCarthy Improve- 
ment Co. handled the first section of the 
Davenport-Gambril road. The McCarthy 
Improvement Co. also has the contract 
for that section of the Davenport-Gam- 
bril road which will be completed early 
this summer. 
Construction Features 

Specifications for all jobs provided for 
concrete curb integral with the base for 
retaining the brick. Both companies at 
first began finishing their concrete base 
by hand, but later mechanical finishing 
machines were substituted. The curb 
made it necessary to rebuild the machines, 
so that both the strike board and the 
tamper could be lowered several inches 
below the top of the forms to finish the 
surface of the base. 

Transportation was one of the features 
which presented special problems. The 
hauling distance was considerably more 
than the average on practically all ma- 
terials. Sources of supply being so far 
removed, the rehandling of much of the 
material was necessary. 

The Central Engineering Co. at one 
time used barges to haul crushed stone 
from a point down the Mississippi river 
to a central mixing plant on the levee 
in Davenport. A derrick mounted on a 
barge unloaded the materials from the 
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boats into the stock piles on the river 
bank. A stiff-leg derrick in turn carried 
the material from the stock piles to ele- 
vated storage bins from which the mixer 
was fed by gravity. A large fleet of 
trucks hauled the wet mix to the actual 
point of placing. 
Equipment Used 

The equipment of the Central Engineer- 
ing €o. comprised: One mixer of 1 cu. 
yd. capacity; 1 unloading crane; 12 dump 
trucks; 1 turntable; 1 finishing machine; 
1200 ft. of steel forms; 2 miles of 2-in. 
pipe line; one 5-ton tandem roller for roll- 
ing brick; 1 kerosene engine and pump; 
one 25-h. p. steam traction engine; one 
10-ton roller equipped with steam pres- 
sure scarifier; 1 leaning wheel grader 
with scarifier attached; 2 melting kettles; 
dump wagons, slips, wheelers, small tools 
and camp equipment. 

The equipment on the McCarthy job 
consisted of: One stiff-leg derrick, with 
clamshell for unloading cars and placing 
materials in bins; 1 central mixing plant 
containing 28-ft. batch mixer; 25 dump 
trucks for hauling wet batches; 1 sub- 


grader, 2 steam rollers, 1 finishing ma- 
chine, 1 small gas tractor, and one grader 
used especially for maintaining earth 
roads leading to the job. 














FIGS. 5 AND 6—CONCRETE BASE 
ON BRICK ROADS IN SCOTT COUN- 
TY, IOWA. 

Fig. 5—Several Sections of Concrete 
Base Were Used, During Winter of 192u- 
21, by Traffic. This Section, Built by 
the McCarthy Improvement Co., Was 
Not Injured by Use in Winter. 

Fig. 6—Integral Curbs Facilitated the 
Curing of Concrete Base by Ponding as 
They Made Side Dams Unnecessary. 
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Straight Wire-Cut Brick With Asphalt 
Filler 

Plain wire-cut brick were used through- 
out. Many samples of the brick were re- 
moved after the asphalt filler was poured 
and in every case excellent penetration 
had been obtained, the ends and abutting 
surfaces of the brick being entirely and 
thoroughly coated and the joints com- 
pletely filled. 

Water for the Davenport-Gambril road 
was obtained from a stream at the ex- 
treme north end of the project and car- 
ried by means of a series of pumping sta- 
tions through the entire 514-mile length 
of the project. Water on the Davenport- 
New Liberty road was pumped from a 
deep well near the center of the project 
and carried through a 2-in. pipe to either 
end of the job. 

The pouring of the filler was of a gen- 
erous character. A thin coating of the 
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bituminous material entirely covers the 
brick surface. Part of this coating will 
be worked into the joints by the traffic 
and the balance will wear off in time, 
leaving the smooth, red brick surface. 





DISCUSSION OF A DRAINAGE EX- 
PERT’S IDEAS ON HIGHWAY 
CONSTRUCTION 


To the Editor: 


In the January, 1922, issue of Municipal 
and County Engineering I notice an ar- 
ticle by Edgar A. Rossiter entitled, “A 
Drainage Expert’s Idea on Highway Con- 
struction.” 

I think in the past there has been too 
much emphasis laid on drainage espe- 
cially as the roads which have been well 
drained are in no better shape than those 
without any drain tile. Thousands of 
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FIGS. 7 AND 8—HANDLING BRICK ON SCOTT COUNTY, IOWA, ROAD 

















CONSTRUCTION. 

Fig. 7—Gravity Brick Conveyor Used to Move Brick from Stock Piles to Setters. 
This Piece of Equipment Performed the Work of 6 to 8 Brick Carriers and by Keeping 
Them Off the New Surface Facilitated the Application of the Asphalt Filler. 

Fig. 8—View of Lugless Brick on Scott County, Iowa, Road Before Filling Joints. 
A Thin, Uniform Spacing Was Secured by Means of a Straightened Hoe Blade Inserted 


Between Brick Placed too Close Together. 
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dollars have been spent on useless drains 
under the roads and | venture to say 
that if they were ever tested five years 
after installation that no water would be 
found running in any of them. Of course 
I do not include the piping off of springs 
or running water or anything like that. 
This article is aimed at the practice of 
installing drains where there is no sign 
of any water. 

In this latitude, foundations of build- 
ings are extended in the ground to a 
depth of 4 ft. to get away from the heav- 
ing action of frost. Then how can a road 
which is exposed as it is, ever be kept 
free from frost action by drains? If this 
method were successful why don’t archi- 
tects use it for buildings? 

At the road show held in Chicago in 
January, 1922, the U. S. Bureau of Public 
Roads had an exhibit which showed draw- 
ings of roads which the government had 
experimented with, some with all kinds 
of schemes of drains, some with vertical 
concrete walls at each side of the road 
extending below frost and some in which 
the subgrade had been plowed and har- 
rowed and from 1.7 to 4 gal. of water gas 
tar applied per square yard on different 
kinds of soil. It was found that about 2 
gals. of tar per square yard gave good re- 
sults in most soils. 

It stands to reason that waterproofing 
the subgrade in this manner will prevent 
water from getting up under the slab. 
The deeper the tar is applied the better. 

But no amount of drains will remove 
the water in the soil which is there due 
to capillarity. Let anyone try the ex- 
periment of placing a tube filled with 
earth with a screen at the lower end in a 
jar of water so that only the lower end 
is in the water. The soil in the top of 
the tube will be wet before long but you 
cannot pipe this water off if you would 
insert tubes extending out from the tube 
containing the soil. 

After the government experiments have 
exploded the old idea of drainage I hope 
I will never pick up another article on 
pavements in which one starts to read 
expecting to find something new and then 
find that all but the last paragraph tells 
about how essential it is to place plenty 
of drains and then more drains and so on. 

Very truly yours, 
M. J. DOUTHITT, City Engineer. 

Waukegan, Ill., Feb. 10, 1922. 

(Mr. Douthitt’s letter was brought to 
the attention of Mr. Rossiter, who has 
written the following reply.—Editor.) 
To the Editor: 

Relative to the foregoing letter on 


Roadway Drainage, by Mr. M. J. Douthitt, 
City Engineer of Waukegan, IIil.: 

Mr. Douthitt is in the same position 
as a farmer on one of my drainage dis- 
tricts who had prevented the work going 
through for some 10 years. This farmer 
could never see anything in drainage, 
cursed everybody that even talked drain- 
age, and when at last we put the work 
in, lowering his watertable 7 ft., he still 
claimed it was useless. Two years after 
I met him and he hailed me thus, “Say, 
since you put in those tiles I have made 
more profit in one year than I did in 20 
years before and we work just half as 
long each day.” 

It was not my claim that drains should 
be placed where not necessary or not re- 
quired. I do claim that drainage, just as 
I have designed it, will eliminate most of 
the trouble. This drainage together with 
a@ proper thickness of slab or other pavy- 
ing material will obtain good roads. 

Now let me say just a word about drain- 
age in general. This subject has become 
during the last few years so important 
that the University of Illinois and other 
state universities have installed courses 
in Drainage Engineering. Further, I 
drew the specifications for and built the 
first Concrete County road in Cook Coun- 
ty, Ill. Where drainage is good there are 
few cracks; in fact, there are but 27 
cracks other than expansion joints per 
mile and I believe that if I could have 
obtained proper drainage I would have 
reduced the cracks to 5 or 6 per mile. 

I also have a stretch of reinforced con- 
crete pavement 42 ft. wide that is stand- 
ing up well, though not drained as com- 
pletely as I would like to have it. 

It is a well-known fact among Drainage 
Engineers that out of 200 experts on Sew- 
er design and construction that but one 
or two could qualify as Drainage experts. 

Mr. Douthitt, no doubt has his streets 
in Waukegan well sewered, and if proper- 
ly constructed according to the best sewer 
design as called for by our leading En- 
gineers, they are built tight so as to ad- 
mit of no ground water except that com- 
ing from drains and the city catch-basins. 

A well sewered street is the poorest 
drained street for this reason: In brick 
sewers we specify the work well laid in 
mortar and in tile sewers we specify a 
hard salt glazed tile with joints sealed. 
With joints sealed, where does the water 
in the roadway go? I can show you a 
street with a 6-ft. brick sewer in the cen- 
ter, 3 or 4-ft. dtiches on the sides with 
catch-basins 300 ft. apart, and yet trucks 
sink to the hub on just an ordinary rainy 
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day and the road is utterly impassable 
during the rainy season. If Mr. Douthitt 
were to pave this street, well sewered as 
it is, he would truly be paving on a sea 
of floating mud. 

Mr. Douthitt writes of foundations of 
buildings being extended to a depth of 4 
ft. to get away from the heaving action of 
frost. Frost reaches 5 and 6 ft. deep some 
miles south of Mr. Douthitt’s hamlet. I 
would not want to dispute his expert idea 
as to depth of foundation, but in my lim- 
ited experience in soil study and design 
of foundations, I have always found the 
upper layers of earth light and not of 
sufficient density to withstand a load and 
for that reason we go to a depth where 
the soil is more dense and can carry the 
load even if we have to go to rock. 

I am again sorry to disagree with Mr. 
Douthitt’s reasoning that waterproofing 
the subgrade will prevent water from get- 
ting up under the slab for the water will 
get under the slab in two ways. First, 
as I described in my article, by trickling 
down over the edge and through the 
cracks and following under the edge of 
the slab. This is the capillary water I 
mentioned in my article, that fine mist or 
film of water which by its capillary will 
follow under the slab from the top down 
the sides and under. All the waterproof- 
ing in the world on the subgrade will not 
prevent this water from undermining the 
pavement, in fact, if it is not permitted 
to drain off there is a possibility of there. 
being enough collected to freeze and 
heave the pavements. Secondly, in water- 
proofing the subgrade without drainage, 
what is the action of frost on tar, espe- 
cially if you impregnate the soil so that 
all of the pores are filled and compressed 
to the proper density? Will this stop the 
heaving due to frost on a water-soaked 
subsoil? 

I have failed to find a place where any 
covering over water-soaked soil has pre- 
vented the frost from heaving the ground 
and if Mr. Douthitt can refer me to such 
a location I will be pleased to view same 
and thank him for his trouble. 

Again I will agree with Mr. Douthitt in 
his experiment with the test tube of earth 
and the water held by capillary, but the 
action of the frost in such a case is abso- 
lutely nil even in the coldest weather. 
Such moisture does no damage and the 
earth will not swell or heave to cause 
any damage and in my article I did not 
refer to water coming up from the bot- 
tom. 

I do not think the Government experts 
have “exploded” any good idea on road- 
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way drainage and if Mr. Douthitt has a 
mile or so of pavement constructed with- 
out drainage in his city that he is espe- 
cially proud of I shall be pleased to take 
a trip there to see it. 

I have read in the February issue of 
Municipal and County Engineering, the 
discussion of my article by Major Ripley, 
who I understand is one of the best High- 
way Engineers in New York. I have no 
criticism to make though I would like to 
have had him point out where my theory 
is wrong. He notes that “blow-outs” oc- 
cur on hillsides, fills.and many other 
places and he is just as likely to meet 
them one place as another, all of which 
I believe can be easily explained. Most 
specifications call for fill to be placed in 
layers which are to be puddled, rolled or 
otherwise compacted. 


Suppose we have a fill some 6 to 8 ft. 
high and we take the soil from cuts or 
borrow-pits; the top soil is light and the 
deeper we go we reach a clay which is of 
a plastic nature; this clay is spread over 
the fill in layers and rolled. We all know 
that the center of the roadway is rolled 
much more than the edges and this plas- 
tic clay is rolled until it becomes imper- 
vious in the form of a long trough (the 
extent of the fill.) During, the rainy sea- 
son this trough holds the water; again 
your pavement floats on a sea of mud and 
again the frost, here on actual fill, raises 
and heaves the pavement. The same con- 
ditions exist on a cut; the rolling is al- 
ways more complete in the center and al- 
ways makes the ground more impervious 
and again we have a trough or a series 
of small impervious basins which show up 
as the frost blows up the pavement. 

In fact, the time is coming soon when 
the draining of the so-called well sewered 
streets will be necessary or else a much 
heavier pavement must be laid and I be- 
lieve the drainage will be the more eco- 
nomical. Very truly yours, 

EDGAR A. ROSSITER, 
Consulting Engineer. 


127 N. Dearborn St., Chicago, Feb. 27, 
1922. 





WEATHERPROOFING HUDSON RIV- 
ER BRIDGE TO SAVE $400,- 
000 ‘ANNUALLY 

How an annual saving in upkeep of 
$400,000 in the proposed Hudson River 
Bridge will be effected by means of a 


new and important feature of bridge con- 
struction, is described in the Bulletin of 
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the Copper & Brass Research Association, 
25 Broadway, New York. The plan, in 
brief, is to weatherproof the bridge with 
bronze. 

On this subject, the engineers who have 
prepared the plans for this colossal un- 
dertaking, in a statement just made to 
the Copper & Brass Research Association, 
say: 

“A new and highly important feature 
introduced for the first time in a bridge 
of this great magnitude is that practically 
the whole of the Hudson River Bridge 
will be weatherproof. 

“That is to say, iis steel work will be 
so completely enclosed with rain-and- 
moisture-excluding Bronze, that the an- 
nual cost of repainting—a most serious 
item in the upkeep of a big bridge—will 
be reduced to a minimum. 

“That this little matter of protection 
figures in maintenance economy and is 
indeed vital, is realized when it is under- 
stood that it is expected to reduce the 
cost of painting, which, if the entire sur- 
face of the steel structure were exposed, 
might easily amount to $500,000 annually, 
and as only about 15 per cent of the struc- 
ture will be exposed to the weather, the 
upkeep will be reduced accordingly.” 

In the Hudson River Bridge there are 
a pair of suspension trusses or inverted 
arches spaced 160 ft. apart, center to 
center, each truss consisting of 2 cables 
from 60 to 80 ft. apart vertically, with 
vertical panels and diagonal bracing be- 
tween to supply the stiffening under pass- 
ing loads. From the two suspension 
trusses vertical eyebar chains are sus- 
pended, and carry the double-deck floor- 
way. 

On the proper strength, functioning, and 
permanence of the chains depends the in- 
tegrity of the bridge. Each eyebar is 
separated several inches from the adjacent 
bar, so that it can be inspected at any 
and all times. Each cable is enclosed in a 
covering or gallery of bronze for protec- 
tion and to permit of inspection, so that 
once the eyebars are painted they will be 
well protected from the elements. 

The chord thus assembled is 11 ft. in 
thickness, as compared with 15 ins. for the 
wire cable of the Brooklyn Bridge, and 
with the enclosing covering is 15 ft: in 
external diameter. 

The estimated cost of the bridge proper 
has been placed at $100,000,000. By the 
use of the bronze as a protection against 
the weather, a yearly saving in upkeep 
of more than $400,000 is expected. 
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BUILDING AND MAINTAINING BI- 
TUMINOUS MACADAM ROADS 
IN FRANKLIN COUNTY, OHIO 


By Curtis C. Lattimer, County Engineer of 
Franklin County, Columbus, Ohio. 


The Sub-Grade 

In preparing the sub-grade, the profile 
of a road is largely a matter of opinion 
with the engineer in charge, but the cost 
must be kept down by eliminating the 
handling of any more yardage than is ab- 
solutely necessary. It is not good practice 
to plan a long continuous uniform grade, 
which will necessitate the moving of a 
large amount of dirt to make your cuts 
balance your fills, as breaks in grade are 
not of a serious nature to the traveling 
public. Moreover, drainage can be im- 
proved when a break in grade is made. 

It has been found convenient in level 
country, like Indiana, wherever possible, 
to follow closely the original contour of 
the old roadbed. This will greatly reduce 
the cost of preparing the sub-grade and 
usually assures better drainage, inasmuch 
as the water will be drained off according 
to the original contour of the ground. 

Much care must be exercised in the 
construction of: the cross-section of the 
sub-grade, and it is very good practice to 
insist that the contractor supply himself 
with templets made to conform to the 
cross-section as shown on the plan, which 
the inspector should use upon the road 
at least every 25 ft. These templets, un- 
less the sub-grade is to be flat on top, 
should have the specified crown and care 
should be taken to see that both sides of 
the road are level before applying the 
templet. A separate templet should be 
used in the construction of the side slopes 
and ditches, and it is good practice to 
prepare a sub-grade with bermes 5 ft. on 
either side of the metal wherever possi- 
ble, with slopes of 114% to 1 on both sides 
of the ditches. The ditches should be 2 
ft. in width at the bottom and ‘should 
be not less than 30 ins. below the top of 
the finished roadbed. This will allow for 
any drainage that is necessary in the 
sub-grade and will, to a certain extent, 
eliminate a great deal of the moisture un- 
der the metal by draining in the side 
ditches, which is the most disturbing ele- 
ment to any foundation that is built. 

Having carefully prepared the sub- 
grade as mentioned above, we are now 
ready to construct the base for the road- 
way. 

Waterbound Macadam Base 

The construction of bituminous mac- 

adam, inasmuch as it is listed under stone 
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roads, consists of a flexible base course, in 
which gravel, slag, broken stone, old 
waterbound macadam or bituminous mac- 
adam is used, their value (except old mac- 
adam) being in the reverse order as 
named. 

The foundation, however, most general- 
ly used is the waterbound broken stone 
type. I will only give the few details that 
are necessary to insure a good base course 
for a bituminous macadam. 

The standard specifications which are 
usually followed in the construction of 
good waterbound macadam should be 
most carefully complied with, as the re- 
sults from the wearing course will largely 
depend upon the character of the con- 
struction of the base course. Extreme 
care should be taken both in the rolling, 
screening and waterbinding of this ma- 
terial, and, above all, bermes must be con- 
structed at the same time that the metal 
is spread, care being taken to see that 
the berme and the metal is securely bond- 
ed together during the process of rolling. 
Berme boards are used with blocks in the 
center to obtain the required thickness 
of metal and the dirt should be thrown 
against the berme board, which, when re- 
moved, will allow it to hold the metal in 
place, and any irregularities that might 
appear in the sub-grade can be eliminated 
by the careful alignment and grade of 
these berme boards, which are very es- 
sential. 

Inasmuch as the foundation course, 
when constructed of waterbound mac- 
adam (in order to take care of the pres- 
ent-day travel), should be at least 9 ins. 
in thickness, it is found preferable to con- 
struct two courses, one 5 ins. in thickness 
and the other 4 ins. in thickness, carefully 
waterbinding each course, rather than at- 
tempting to construct one waterbound 9- 
in. course, for it is not good practice to 
attempt to build a waterbound macadam 
course over 6 ins. in thickness under any 
conditions. 

The size of the aggregate used in the 
construction of the base should be uni- 
formly graded from 2% to 4 ins. in size, 
and although the early idea of some engi- 
neers was that a fine material should be 
used in the foundation course, with the 
larger material being used in the wearing 
courses, the reverse is now considered 
better practice, it being commonly consid- 
ered that the larger material will insure 
a stronger base and that the smaller ma- 
terial will insure a more uniform fin- 
ished surface on completed work. Hav- 
ing completed the waterbound base course 
the important feature of the bituminous 
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macadam is next considered, namely, the 
top or wearing course. 

Bituminous Macadam Wearing Surface 

This wearing course of bituminous 
macadam (penetration method) should be 
constructed of not more than 3 ins. when 
finished, it being better construction to 
make this course 2% ins. A material of 
uniform aggregate from 1% to 2% ins. in 
size should be carefully and uniformly 
spread, over which a 10-ton roller should 
make sufficient trips thoroughly to bind 
this course before any application of bitu- 
minous material is applied. The rolling 
is very essential and should be continued 
until when a 1,000-gal. automatic distrib- 
utor used for applying the bituminous 
material, weighing about 27,000 lbs. load- 
ed, goes over the rolled metal, the metal 
will not show even the slightest indenta- 
tion. I mentioned using an automatic 
distributor, as I think it is far better 
than by applying by hand, either from 
buckets or from a nozzle, as it can be 
much more uniformly spread. Care 
should be taken to see that the required 
amount of bituminous material be applied 
to each square yard, and this can more 
successfully be accomplished by an auto- 
matic pressure distributor than by any 
other means. 

On a course 2% ins. in thickness it is 
customary to apply 2% gals. of bitumi- 
nous material to a square yard, 2 gals. 
being applied on the first application, 
over which a sufficient amount of screen- 
ings or chips of suitable material must 
be scattered, and rolling must immedi- 
ately take place while this material is 
still pliable, in order properly to imbed 
these screenings in any voids that might 
exist. After this has been completely and 
thoroughly rolled (and it is almost impos- 


sible to over-roll the road after the first . 


application of tar has been made), it is 
then necessary completely to clean this 
surface with brooms or a street sweeper, 
removing all dust or particles that are 
loosened by this rolling, and one will find 
that the condition of the road after sweep- 
ing presents a much-pitted surface, which 
in turn must be submitted to a %-gal. 
treatment of the bituminous material and 
chips must again be applied and rerolled. 
This last treatment is called the seal coat 
and covers up any voids or small irregu- 
larities that may be in the wearing 
course. It is, however, essential that on 
a 3-in. bituminous macadam, which may 
be used instead of the 214-in., as described 
above, that a second seal coat of % gal. 
be applied, it being necessary in this case 
to use about 3 gals. per square yard. 
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This covers the construction of the bitu- 
minous macadam (penetration method) 
when the improvement is new construc- 
tion from the sub-grade up, and the main- 
tenance of this type of road, which is one 
of our biggest present-day problems, will 
now be discussed. 

Under this heading of maintenance the 
subject divides itself into two classes, 
namely, construction maintenance and re- 
pair maintenance. 

Construction Maintenance or Reclaiming 
the Old Road 

Under the topic of construction mainte 
nance it has been found that one of the 
most successful uses of the bituminous 
macadam road is in the reclaiming of 
partly worn-out old waterbound macadam 
roads. During the past summer Franklin 
County, Ohio, in which Columbus is lo- 
cated, reclaimed 18 miles of waterbound 
macadam that was too badly worn out to 
repair and over which a bituminous mac- 
adam, which I have termed a half-sole, 
was constructed. 

In half-soling these roads extreme care 
was taken to preserve the old macadam 
roadbed, it being a serious mistake, in my 
opinion, to spike and scarify the old hard- 
ened surface, which would be much better 
if left alone and the holes filled up, than 
to be destroyed in an attempt to level 
them off. An old macadam foundation 
that is not less than 6 ins. is nearly 
equivalent to a concrete base, and is much 
more substantial than a new waterbound 
base course—so why destroy it? 

Our macadam roads in the past have in 
the most part, especially on our main 
highways, been consiructed not over 16 ft. 
in width and the great fault was in the 
construction of a very heavy crown, which 
it was thought would help the drainage 
_ and add to the life of the road. This, 
however, has been found to be a mistake, 
and on all the roads that were reclaimed 
(and I might say that no road is being re- 
claimed with any other type of pavement 
than bituminous macadam), we first con- 
structed what I will term a wedge course, 
over which, if the occasion demanded, a 
light waterbound course was constructed, 
if the old metal was not of sufficient 
thickness to warrant a good foundation, 
and over this was constructed a first-class 
bituminous macadam. As mentioned 
above, it is necessary to take out this ex- 
trem* crown, which varied from 5 to 8 
ins. on the average 16-ft. road, as it is 
not good practice to use over a 3-in. crown 
on any road up to 20 ft. in width. On all 
roads that were reclaimed we not only re- 
constructed a wedge course and widened 
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where necessary, but also provided drain- 
age along either side of the old water- 
bound macadam and added sufficient 
metal to increase the width of our high- 
ways to not less than 18 ft. 

Two 7-ton trucks passing on an 18-ft. 
road, each one being on the extreme edge 
of the metal, allow a clearance of only 2 
ft. 2 in., which is not sufficient distance 
for the ordinary truck driver, who sits 
very high and sometimes is handicapped 
by riding inside of the cab. In discussing 
this matter with truck drivers it was 
found under ordinary travel that they fig- 
ure on about 3 ft. clearance between pass- 
ing vehicles, and it would therefore ne- 
cessitate that a 20-ft. road be constructed 
if they are to remain on the metal in 
passing. 

Great damage can be done to the 
bermes, which in turn hampers the drain- 
age into the side ditches, when the travel 
begins to tear up and rut the space be- 
tween the metal and the ditches. It is 
therefore recommended that no _ road 
should be built at the present time less 
than 18 ft. in width, and wherever possi- 
ble 20 ft. 

The 18 miles of road reclaimed during 
the past summer by half-soling, which in 
all instances were widened and a wedge 
course constructed and in some cases an 
entirely new waterbound course built, 
over which a standard 2% to 3-in. bitu- 
minous macadam was laid, cost on the 
average about $14,000 per mile, which is 
comparatively cheap when you consider 
the excellent roads that we now have 
compared to the old worn-out macadam. 

All work on the reclaimed roads was 
performed by the county itself, all labor 
being employed and all equipment being 
owned by the county. This feature of 
“construction maintenance or reclaiming 
the old road” is very commendable at the 
present time, inasmuch as there are so 
many miles of important highways which 
can, at a moderate cost, be reclaimed and 
made into first-class highways, and the 
most satisfactory results are obtained 
from the bituminous macadam type. 

Repair Maintenance 

In discussing the last phase of the bitu- 
minous road, namely, repair maintenance, 
it is safe to say. that the success of this 
class of work depends very much upon 
the organization and system used. I have 
found thet in a district where consider- 
able bituminous macadam exists, espe- 
cially so in my own county, in which 
there are about 400 miles of same, that 
it is necessary to divide the county into 
patrol districts, over which a foreman 
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must be placed, whose duty it is to super- 
vise all bituminous improved roads in his 
district and give them immediate repair 
when they begin to show their first signs 
of wearing out. These foremen should 
employ from 4 to 5 men and be equipped 
with trucks and suitable tools, and should 
earefully survey all the roads in their 
districts at all times, patching each hole 
as it appears, taking care of any obstruc- 
tion in the way of drainage, building pro- 
tection fences where necessary, and doing 
whatever work is imperative for keeping 
roads in good condition. ° 

The bituminous macadam road is the 
most easily maintained road we have, in- 
asmuch as the repair material is very 
easily applied, quickly conforms to the 
uniform surface of the road, and unites 
itself with a good bond; this is not true 
in patching any other type of road. The 
small holes as they appear are thoroughly 
swept with hand brooms and are then 
painted with a bituminous material on 
which is applied the repair material, 
which consists of %-in. stone mixed with 
bituminous material, which is carefully 
tamped into place with hand tampers, 
over which dust or any other available 
material can be thrown to keep travel 
from unraveling it until it gets its initial 
set. Travel quickly wears this material 
into place, and after a day or so it is al- 
most impossible, outside of probably a dif- 
ference in color, to locate these patches 
on the road. aa 

It is found very expedienttmdnstall pa- 
trol depots;:where :this matepial may be 
mixed in large!ajdaftities ‘with concrete 
mixers, and after it is thoroughly mixed 
it is dumped onto drying platforms, 
where it is allowed to season for about 
three days until it begins to take on a sta- 
ble condition, at which time it is applied 
to the road. 

It can readily be seen that this is the 
easiest and most suitable method for the 
repairing of bituminous macadam and the 
cost under this system of thoroughly pa- 
troling and maintaining about 400 miles 
in Franklin County during the past sum- 
mer averaged about $300 per mile, which 
in my opinion is a conservative figure for 
this class of work and compares most fa- 
vorably with the cost of repair on any 
other type of road. 

Surface Treatment 

In ee4ition to this type of repair work 
it is also necessary, on bituminous mac- 
adam roads, to surface treat with from 
1/3 to % gal. of bituminous material per 
square yard about every two years. 

During the past summer 125 miles of 
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roads, in addition to the repair and main- 
tenance, were surface treated by an appli- 
eation of bituminous material in the 
amounts as mentioned above, over which 
a light course of pea gravel or chips was 
applied, which protects the wearing 
course of the bituminous macadam to a 
very great extent. This expenditure av- 
eraged about $650 per mile and the work 
was also done with county help and equip- 
ment. 

The bituminous macadam road should 
be classed with the heavier types of road, 
and considering its initial cost of con- 
struction, together with its cost of main- 
tenance, it is, in my opinion, the cheapest 
good road that can be constructed today. 

The foregoing is from an address by 
Mr. Lattimer delivered before the Eighth 
Annual Road School of Indiana, held at 
Purdue University, Jan. 24, 1922. 





COOPERATION BETWEEN STATE 
AND COUNTY HIGHWAY DE- 
PARTMENTS IN INDIANA 


Gray, Chief Engineer, Indiana State 
Highway Commission, State House, 
Indianapolis, Ind. 


The Indiana “County Unit Road Law” 
provides for the approval by the State 
Highway Commission, of county plans 
and specifications as well as the inspec- 
tion of the construction, where proper ap- 
plication is made. While some of the 
plans and Specifications come to us pre- 
pared in a manner that requires but few 
changes, many are so loosely drawn up 
that they would permit the contractor to 
use any quality of the material specified 
that he desired, as well as perform the 
work in any manner that he should see 
fit. It is often our misfortune to be 
called upon to inspect the construction of 
roads where we had nothing to say rela- 
tive to the plans and specifications, and 
we are expected to secure a first-class 
road of the type called for regardless of 
the fact that often the specifications pro- 
vide for a poor quality of material and 
permit the contractor to perform the work 
in the cheapest manner possible. We 
also have cases where the taxpayers are 
dissatisfied with roads after their com- 
pletion, and apply for State inspection, 
expecting us to be able to tell whether 
the metcricls used and work performed 
meet the specifications after the materials 
have been incorporated in the work and 
the work completed. If this could be done, 
we could save the State and counties 
thousands of dollars, as it would not be 
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necessary to keep inspectors on the work 
during its progress. In no case will we 
assume responsibility for work which was 
completed prior to the assignment of our 
representative. 


The Taxpayers’ Interest 


The taxpayers who are interested in 
securing a dollar’s worth of road for each 
dollar expended, and they should all be 
interested, should take an active interest 
with the beginning of the survey and as- 
sure themselves that the plans and spec- 
ifications provide for the best construc- 
tion of the type selected that can possibly 
be secured with the funds available. 
When a newly constructed road fails, the 
blame is usually placed against the en- 
gineer, which in many cases is unjust. 
The contractor, when placing his bid, 
bases it upon the prices of the material 
and the amount of work provided for in 
the plans and specifications and, in many 
cases, if he performed the work according 
to the letter of the specifications, good 
construction would not be secured. In 
order to secure satisfactory work two 
things are absolutely necessary, namely, 
adequate plans and specifications, and 
rigid inspection. 

Fundamentals in Preparing Plans and 

Specifications 

The following are fundamentals that 
should be taken care of in any set of 
plans and specifications: 

Type 

The selection of the type of pavement 
causes more controversy than any other 
phase of highway construction. It is a 
phase on which the material concerns 
spend thousands of dollars in salaries to 
promotion men, and in literature in an 
effort to educate highway officials. It is 
needless to say, however, that such educa- 
tional efforts are confined to types calling 
for their particular material. In justice 
to the different material concerns, how- 
ever, it should not be forgotten that they 
have through research and study aided 
materially in bringing the standards of 
the different types of pavement to the 
place they have reached today. They will 
also aid in the future by working in har- 
mony with the laboratories and research 
departments of the different states, as 
well as the National Research Council. 
Considering the subject in a general way, 
that is, with regard to a rigid and non- 
rigid type, it is not such a difficult prob- 
lem if gone about in a systematic man- 
ner. Take the State of Indiana, for in- 
stance. The State Highway Commission 
has laid out a system of approximately 


construction, 
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4,000 miles. The most enthusiastic good 

roads booster would have to admit that 

an attempt to reconstruct each and every 

mile of this system with a rigid, or as it 

is commonly termed, a hard-surfaced type 

of pavement, would be absurd. Ultimate- 

ly, this may be done, but such a time is 

far in the future. It is the intention of 

the commission, carrying out the policy 

of Governor Warren T. McCray, to “hard 

surface” the primary system or main 

trunk lines only. If this is done, the 
traffic from the secondary roads will con- 

cemtrate on the paved roads and make it 

possible to maintain the secondary sys- 

tem of non-rigid roads at low cost. It is 
often erroneously stated that our gravel 

and stone roads could be utilized as a. 

base for our hard surfaced roads. If. 
these old roads had originally been con- 
structed on the proper alignment with 

proper grades and to the full width of our 
standard pavements, they would make ex- 
cellent sub-base for any type of hard sur- 
faced road. Due to the necessity of grade 
and alignment changes, and the narrow 

width, however, we even find it imprac- 
tical to attempt to salvage the old metal 

for shoulder material. The construction 

of our secondary system of non-rigid 

types where new construction is neces- 
sary. will be constructed with ultimate 
alignment and grades, in which case they 

will be valuable as a sub-base in case the 
intensity of traffic should, at a future 
date, justify a hard surface. 

The selection of a particular non-rigid 
or rigid type is the real problem presented 
by the type phase of highway construct- 
ion. This selection can be made intel- 
ligently after a careful study of the cost, 
local materials available, present traffiic, 
and the expected intensity and kind of 
traffic after the construction is completed. 
Comparison of roads built of different 
types by highway officials should be gone 
about cautiously. Such comparisons are 
usually conducted by material interests 
and quite naturally the best examples of 
their particular type are selected, and the 
poorest of the other types. Such com- 
parisons are valuable if made independ- 
ently of any material interest, providing 
information is obtained relative to plans, 
specifications, cost, etc. Every type of 
road has been abused by poor engineering 
and poor construction, and incompetent 
contractors. 

Plans 

Plans for new construction should show 
all details of construction, such as old 
and new right-of-way line, center line of 
curve data, location, size 
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and type of structures, structures to be 
removed, all special features such as re- 
taining walls, ditch protection, guard rail, 
ete., and cross section of finished road, 
ete., in such a manner that the contractor 
will have a clear understanding of the 
amount of work to be done in order that 
there can be no misunderstanding after 
the contract has been awarded. The pro- 
file should show the present ground line 
and the proposed grade line with the per- 
centage of gradient of proposed grade and 
grade elevations at each break in grade, 
In addition to this, cross sections of the 
old roadway should be taken at least each 
100 feet, and plotted on special cross sec- 
tion paper, the proposed sections of the 
new roadway plotted at corresponding 
stations, and the amount of excavation 
and embankment computed by the use of 
a planimeter and average end areas. 
Structural plans should show all dimens- 
ions, minor details and other information 
in a manner that will leave no doubt as 
to the size, materials to be used and the 
kind of workmanship provided for. 


Highway plans have been submitted to 
the state highway commission for appro- 
val with no right-of-way shown and after 
checking up on the ground, we have found 
that it would have been impossible to 
build shoulders and ditches as provided 
for in the plans on account of insufficient 
right-of-way. We have also had cases 
where no elevation of the old and new 
grade line were shown which would have 
permitted the contractor to do the mini- 
mum amount of grading necessary to pre- 
pare a sub-grade upon which the surfac- 
ing could be placed, regardless of the re- 
sulting gradients. A very common and 
inaccurate method of computing earth 
work, is by a method known as center 
heights. In this method, it is generally 
assumed that the depth of cut or fill on 
the center line is the average for the 
entire width of roadway. It does not take 
an engineer to see that by this method a 
contractor may be paid for thousands of 
yards of excavation which he does not 
move, or he may be required to move 
more than the estimate shows. We have 
also eliminated retaining walls shown on 
plans costing up into thousands of dollars 
by making a slight change in grade and 
alignment. In one case we were called 
upon to inspect the construction of a road 
where the plans called for structures of a 
certain type, the only information being 
that they should be reinforecd concrete, 
no mention being made of the quality of 
m-tcrials, emount cf cement or steel. 


MUNICIPAL AND COUNTY ENGINEERING 93 


Specifications 

Specifications should define all terms 
used in a clear and concise manner, give 
instructions to bidders and in the general 
provisions should deal with special work, 
alteration of work by the engineer, extra 
work, unauthorized work, progress of 
work, character of work and equipment, 
observance of laws, sanitary provisions, 
public convenience, preservation and res- 
toration of public utilities, property, trees, 
etc., contractor’s responsibility for dam- 
age to persons and property, as well as 
for sections of road opened to traffic prior 
to acceptance, use of materials found on 
work, final cleaning up, ete. The con- 
struction details should clearly outline 
the method of doing the work as well as 
specify the grading and quality of materi- 
als, setting forth the method of testing 
them. 

The state highway commission has pre- 
pared and had printed, standards govern- 
ing the form and arrangements of plans, 
specifications and estimates for county 
projects, which set forth all items which 
should be provided for and the arrange- 
ments of them. The State requires the 
counties applying for State approval of 
plans or specifications to comply with 
these standards before approving any 
plans or specifications. These standards 
are practically the same as outlined by 
the United States Bureau of Public Roads 
to the States for plans and specifications 
on Federal aid roads. 

The State has also drafted specifications 
for all of the standard types of rigid 
and non-rigid roads, which are available 
for county officials. These specifications 
have all been approved by the Bureau of 
Public Roads and comply with their 
standards. Section 39 of the County Unit 
Road Law, enacted*in 1919, states that 
“no materials shall be used in the con- 
struction of a highway, bridge or culvert 
in the State of Indiana, unless such ma- 
terial shall be equal to the material re- 
quired and shall meet all tests and stand- 
ards as required by the state highway 
commission as suitable for the building 
of highways, bridges or culverts by the 
state highway commission.” The stand- 
ardizing of highway materials, especially 
the grading of gravel and stone for the 
different types of highway construction, 
would have many advantages. At present 
there are about as many gradings as there 
are counties in the State. This means ad- 
ditional equipment for the stone and 
gravel plants and a continual change of 
screen arrangements. Standardization 
weuld prevent the introduction of “frersk” 
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specifications under which it would be 
impossible to build a durable road. There 
are cases, however, where the intensity 
of traffic and funds available would not 
warrant the building of a standard type 
road. In many such cases it is possible to 
secure the material from local pits using 
the natural deposit, or crushing stone 
along the roadside. In this manner a 
road which will answer the purpose can 
be secured at a very low cost. 
Cost 

The common but erroneous manner of 
comparing the cost of a certain type of 
road in one locality with the cost of the 
same type in a different locality, by using 
a mile as the unit to state that a certain 
type of road should cost a certain amount 
per mile, is absurd. The cost per mile 
varies with the length of haul from the 
nearest railroad siding, freight rate, 
amount of grading, number of .drainage 
structures and many other items. It is 
only after a careful study of these condi- 
tions that one is in a position to judge 
whether or not the cost of a road is ex- 
cessive. It should also be remembered 
that the lowest bidder is not necessarily 
the best. Contracts should not be award- 
ed until a careful investigation of the 
low bidder’s equipment, financial condi- 
tion, competency and past reputation has 
been made. 





USE OF CALCIUM CHLORIDE IN 
ILLINOIS HIGHWAY WORK 


A circular to contractors on the use of 
calcium chloride on road work in Illinois 
was recently issued by B. H. Piepmeier, 
Engineer of Construction of the Illinois 
State Highway Department, Springfield, 
Ill. The circular, which is of general in- 
terest, is here reproduced: 

Calcium chloride should be purchased 
in granulated, flaked or powdered form, 
either in steel drums of approximately 
350 lbs. capacity, or in specially prepared 
cloth bags of 100 lbs. each. (The 100-Ilb. 
bags are usually preferable.) All mate- 
rial should be purchased with the guar- 
antee that it contains from 70 to 75% 
calcium chloride. 

Quotations received in this office during 
the month of January, 1922, indicate that 
ealecium chloride can be purchased by 
contractors for $27 per ton, f. o. b. plant. 
Terms: 30—1% 10 days. 

Incorporating in the Mix to Hasten the 
Set and to Prevent Freezing 


The Department will permit the use of 


calcium chloride in the concrete mix for 
road construction during cold weather. 
When used, the solid, granulated, flaked, 
or powdered material shall be thoroughly 
dissolved in water. The proper amount 
of water should then be added to the 
mixer drum before the aggregates enter 
it. When used for paving work, not more 
than 2% by weight of the cement shall be 
used. Calcium chloride should not be 
used in a pavement that crosses an elec- 
tric railroad, and its use should be dis- 
continued approximately one-quarter of a 
mile from the electric railroad crossing. 
There is no objection to using the mate- 
rial when the highway parallels an elec- 
tric line. 

It is not definitely known at what tem- 
perature concrete will freeze when the 
2% of calcium chloride is mixed with 
the concrete. It is advisable, therefore, 
to arrange to cover the pavement with 
loose straw or earth just as soon as it 
has taken sufficient set to prevent mar- 
ring of the surface when the covering is 
added. The use of the calcium chloride 
will hasten materially the setting process 
of the concrete, and enable the pavement 
to be covered in a very few hours after 
it has been finished. This will, therefore, 
remove a large percentage of the risk 
contractors take in placing concrete late 
in the fall when the temperature is likely 
to drop very suddenly. 

The calcium chloride should not be used 
in bridge or culvert construction. Where 


. it is necessary to place concrete in cul- 


verts or bridges during freezing weather, 
the materials or water should be heated 
before mixing, or some arrangement pro- 
vided for heating the materials in the 
drum while the concrete is being mixed. 
The concrete should be mixed to a tem- 
perature of at least 50 deg. Fahrenheit 
when it epters the bridge forms, and 
should then be protected by canvas or 
straw to prevent it from freezing. 


In all cases concrete in roads, bridges 
or culverts should be kept from freezing 
for a period of at least 5 days. 


Its Use on the Surface of Pavements for 
Curing 

Calcium chloride may be used in con- 
nection with the curing of pavements. If 
three pounds of the material are applied 
on each square yard of pavement no water 
or earth will be required. The calcium 
chloride material can be distributed uni- 
formly over the surface of the finished 
pavement by means of a mechanical drill- 
ing device or by the use of a shovel and 
long handled broom. The surface shall 
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be covered just as soon as it will support 
the material without marring the con- 
crete. The granular or flaked material 
shall be used for curing purposes as it 
will not be disturbed readily by rain or 
high wind. The treated surface should be 
protected from rain for at least 48 hours 
or additional applactions should be made 
following rains to insure 3 lbs. per square 
yard of surface for a period of 48 hours. 
The calcium chloride can be used to an 
advantage at points where it is difficult 
to secure sufficient water to do the curing, 
or where it is impossible to get enough 
straw or earth for the covering. 


The water line may be omitted on jobs 
where central mixing plants are operated, 
and calcium chloride is used for curing. 
During dry weather the subgrade may be 
kept moist by the use of sprinkling 
wagons at night, and during the noon 
hour by hand sprinkling from barrels 
along the roadside, or from applications 
of the calcium chloride direct upon the 
subgrade. 

Hair checking of the finished pavement 
should be prevented by keeping all aggre- 
gate moist, by keeping the surface moist 
with water spray, or by the use of wet 
burlap laid directly upon the surface of 
the pavement prior to the appearance of 
the checks. 

There should be provided on all jobs 
sufficient burlap or canvas to cover all 
pavement that is not covered with earth 
or calcium chloride. Burlap may be used 
to protect freshly laid concrete from rain, 
and may be laid directly upon the surface 
of the pavement before the final set takes 
place if it is done carefully. Canvas 
should in no case be used on the pave- 
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ment until the concrete has set sufficiently 
to prevent marring of the surface. 





SPEED IN RECONSTRUCTION OF 
A HIGHWAY BRIDGE 


By Daniel B. Luten, Bridge Engineer, Indian- 
apolis, Indiana. 

A steel truss bridge of 101 ft. span 
across the Little Patuxent River, at Sav- 
age, Maryland, collapsed as the result of 
a collision on Sept. 21, 1921. Its width 
of roadway was but 13 ft. and it bore a 
warning notice that it was a “One-Way 
Bridge;”’ nevertheless, a truck and a run- 
about attempted to pass on this narrow 
roadway and collided, throwing the truck 
through one of the trusses, breaking its 
verticals and bringing down the entire 
structure, as shown in Fig. 1. 

The truck is lying in the bed of the 
river, while the runabout was rescued 
from the abutment, where it hung sus- 
pended after the crash. Three men and 
two women were passengers in the auto- 
mobiles, but escaped without serious in- 
jury. The American Telephone and Tele- 
graph Company’s, cables carrying the 300 
wires connecting Washington with all 
cities north, were severed when the bridge 
fell. The cable is shown in the fore- 
ground of Fig. 1. 

This bridge was a very important struc- 
ture on the Washington Boulevard be- 
tween Baltimore and Washington, prob- 
ably the most heavily traveled highway 


connecting the North and the South. 
Washington Boulevard is a Maryland 


State road, under the supervision of the 
Maryland State Roads Commission, and 
the importance of traffic over it, together 
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FIG. 1—COLLAPSE OF LITTLE PATUXENT RIVER BRIDGE, SAVAGE, 
MARYLAND. 
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FIG, 2—VIEW OF NEW, LITTLE PATUXENT RIVER BRIDGE AT SAVAGE, MD., 
LOOKING TOWARDS WASHINGTON, D. C. 


with difficulty of suitable detouring, made 
it essential that immediate reconstruction 
should be accomplished with the least 
possible loss of time. The State Roads 
Commission, therefore, consulted contrac- 
tors at once and asked for proposals for 
rebuilding, in which speed of construction 
was to be a most important consideration. 

The old bridge collapsed on Wednesday, 
Sept. 21. The Luten Bridge Company, of 


York, Pa., was telephoned that same day 


and asked to have a representative at the 
bridge site promptly to estimate cost of 
reconstruction. The representative was 
at the bridge site ‘Thursday and made in- 
vestigation, and that night, Sept. 22, sent 
a 125-word night letter to the Luten En- 
gineering Company, at Indianapolis, Ind., 
who are designing and consulting engi- 
neers for the Luten Bridge Company, but 
otherwise have no interest in the con- 
tracting company. The telegram gave 
data for designing, and asked for quanti- 


ties, details on which contract might be 
based, and that complete working plans 
be mailed on Saturday, Sept. 24. 

On Friday, Sept. 23, a 36-word telegram 
was sent from Indianapolis by the engi- 
neers, giving quantities and details for a 
97-ft. reinforced concrete arch to replace 
the collapsed bridge, and on Saturday, 
Sept. 24, only three days after the acci- 
dent, the contract was awarded to the 
Luten Bridge Company for the new struc- 
true on details supplied by the telegrdm 
and to be confirmed by the plans to be 
received at Baltimore Monday, Sept. 26. 
The contract was awarded in competition 
with other proposals made by other con- 
tractors. 

Immediately on award of contract the 
Luten Bridge Company began shipment of 
equipment to the site and on Monday, 
Sept. 26, work was under way, with men 
excavating in each abutment. The work- 
ing drawings were mailed from Indian- 
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FIG. 3—VIEW OF NEW, LITTLE PATUXENT RIVER BRIDGE AT SAVAGE, MD., 
LOOKING TOWARDS BALTIMORE, MD. 
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apolis on Saturday, Sept. 24, and received 
at Baltimore Monday, Sept. 26. On Oct. 
6 the two abutments were poured, and on 
Oct. 10 the arch ring was begun; it was 
completed Oct. 12. The first spandrel 
wall was concreted on Oct. 15 and the 
other was begun Oct. 17. Backfilling was 
commenced on the 19th, and on Oct. 22, 
at noon, traffic was turned over the 
bridge, 26 days after collapse of the old 
bridge. The macadam roadway was laid 
for the full width of roadway on Sunday, 
Oct. 23. 

The completed bridge is shown in Figs. 
2 and 3, which are taken looking, respect- 
ively, towards Washington and towards 
Baltimore. The arch has a clear span of 
waterway of 97 ft., height from stream 
to roadway of 18 ft. and roadway 24 ft. 
wide. The contract price was $19,000, a 
reasonable price even for the speed at- 
tained in construction. The force em- 
ployed ranged from 20 to 35 men and the 
bridge was opened to traffic eight days 
ahead of the schedule promised. The time 
required for construction was short as 
compared with the time usually required 
for such structures, but the entire time 
between collapse and replacement is par- 
ticularly remarkable in showing the effi- 
ciency of a Highway Department in elim- 
inating preliminaries and getting results 
in award of contract and execution when 
the public interests imperatively de 
manded it. 





UTILIZING SMALL STREAM VAL- 
LEYS FOR TRAFFIC ROUTES 


By Jay Downer, Engineer and Secretary, 
Bronx Parkway Commission, Bronz- 
ville, New York. 

The valleys of our larger streams are 
so commonly used for traffic routes that 
it is quite unnecessary to call attention 
to their advantages. This discussion is, 
therefore, limited to the protection and 
use of small stream valleys in the vicinity 
of centers of population. In the begin- 
ning we may as well face the fact that 
every small stream valley in or about a 
center of population is destined to be 
either a substantial asset or a definite 
liability to the city through which it 
flows. If it- is taken in hand, protected 
and utilized, with marginal lands ac- 
quired by the municipality, it will usually 
afford excellent location for traffic routes, 
trunk sewer lines and parkways, which 
will substantially increase property val- 
ues in its zone. While on the other hand, 
if left to shift for itself, unprotected, such 
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a stream valley is almost certain to de- 
generate into a nuisance zone with dis- 
tinctly depressing influence on property 
values and with the growth of population, 
presenting an increasingly difficult prob- 
lem, which ultimately must be solved at 
a cost for abating the nuisance, which 
may easily be many times the cost of 
providing a parkway and important. traf. 
fic route, if reasonable foresight had been 
exercised. 


The Bronx River Parkway. 


As an illustration of the general prob- 
lem, I will describe how a particular case 
—that of the Bronx River in and adjacent 
to the City of New York—has been re 
claimed and utilized for what is destined 
to become one of the world’s greatest 
pleasure traffic routes—the Bronx River 
Parkway. 

The Bronx River Parkway Reservation 
extends for a distance of 15 miles, from 
the Botanical Gardens of Bronx Park in 
New York City, to the great Kensico Dam, 
four miles north of White Plains, the 
county seat of Westchester County. The 
Bronx River is a small stream coming 
down out of the Westchester hills and 
emptying into Long Island Sound. It has 
a beautiful valley between ridges roughly 
parallel north and south. Bold and rocky 
in some places, there are expanses of mea- 
dow land in other portions; in short, the 
diversity of scenery that Westchester 
County is noted for. The New York and 
Harlem Railroad closely follows this 
water course and with the development of 
towns and villages along this railroad, 
there came the inevitable sewage pollu- 
tion and discharge of factory wastes. The 
Bronx River went from bad to worse year 
after year and served as a channel to 
convey the accumulated filth of the valley 
towns such as White Plains, Mount Ver- 
non and the upper portion of Bronx Bor- 
ough, into Bronx Park, through which the 
river flows and enlarges into several small 
lakes. Unfit for decent human habitation, 
the river banks in the towns were clut 
tered with stables, shacks and small. fac 
tories, which with the stream itself 
formed an unsanitary nuisance affecting 
extended areas. 


Good Advice as Hard to Take in 1895 
as in 1922 

More than 25 years ago, in 1895, the 
polluted condition of the Bronx River at- 
tracted sufficient attention to bring about 
the appointment by the Governor of an 
Investigating Commission. This Commis 
sion employed an Engineer, who wisely 
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recommended that the low lands along 
the river be acquired, not only fully to 
protect the river from pollution, but to 
provide ample width for a trunk sewe1 
and important traffic route or Parkway 
Drive. The shortsightedness of those 
Commissioners in refusing to adopt the 
recommendations of their Engineer has 
cost the people of New York City and 
Westchester County many millions of dol- 
lars, for if the Parkway had been estab- 
lished at that time, the necessary lands 
could have been acquired at a mere frac 
tion—certainly not more than one-fifth— 
of the present cost. The 1895 Commis. 
sion recommended instead that a sanitary 
trunk sewer be built parallel to the river. 
The question of enclosing the entire river 
in a big storm sewer was discussed, but 
discarded, it being impracticable to build 
a storm sewer large enough to carry the 
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flood waters. That Commission’s recom- 
mendation to expend a large sum for the 
construction of a sanitary sewer did not 
appeal to the public imagination and 
nothing resulted therefrom. 

Ten years elapsed and it became abso- 
lutely necessary from a sanitary stand- 
point to clean up the situation. Another 
investigating commission was appointed 
in 1906, which recommended that the 
most feasible solution, having regard for 
economy and return in public utility, was 
the creation of a Parkway Reservation, 
which would include the low lands and 
immediate slopes along either side of the 
river. The Commission pointed out that 
this was the cheapest way to protect the 
river and that the land to be acquired 
would provide locations not only for sani- 
tary sewer, but for a great Parkway with 
traffic artery extending from New York 
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City’s park system 15 miles along the 
picturesque river to the magnificent Ken- 
sico Dam and Reservoir, where the City 
owns 4,500 acres of beautiful woodland 
and lake areas. These recommendations 
were adopted as a joint project of New 
York City and Westchester County, and 
the legislative act provided for acquiring 
about 1,200 acres of land along the river, 
elimination of sewage pollution and de- 
velopment of a Parkway. 


Delay of 25 Years Costs Six Million 
Dollars 


With the passing of time there had 
been a steady increase in land values in 
all suburban districts around New York 
City and lands in the Bronx River Val- 
ley, which could have been acquired a 
few years earlier at much lower cost, had 
so advanced that the 1,200 acres worth 25 
years ago, perhaps, one and a half to two 
million dollars, are now costing, in spite 
of the utmost economy in acquisition, up 
wards of $8,000,000. In the meantime, the 
natural beauty of certain sections of the 
valley had been almost totally destroyed 
and the restoration of these sections has 
added to the heavy cost of delay in start- 
ing the project. The Parkway Commis- 
sion, however, made the best of the sit- 
uation and as soon as the lands were ac- 
quired, the nuisances were abated, gar- 
bage and refuse cleaned up, and over 150 
cases of pollution were eliminated. With 
the river and Reservation finally clean, 
the Commission found itself in 1919 with 
funds in hand for proceeding with the im- 
provement program, the main feature of 
which was the construction of a Parkway 
Drive, 40 ft. in width, connecting the 
City’s boulevards at Bronx Park with the 
magnificent system of State roads diverg- 
ing from the northerly terminus of the 
new Parkway at Kensico Dam. 

This 40-ft. driveway located in a Park- 
way Reservation varying in width from 
200 to 1,200 ft., with an average width 
of 600 ft., will provide an outlet for 
pleasure traffic of tremendous value to 
the great metropolis. The work of con- 
structing the driveway is about one-half 
finished and the traffic on the sections 
already opened indicates that the drive- 
way will be used to capacity when com- 
pleted at the end of 1923. 


The accompanying views suggest better 
than words could describe the conditions 
along the Bronx River at the beginning 
of the work and the changes which have 
been brought about through elimination 
of nuisances, removal of the 355 shacks 
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and third-rate buildings, drainage of 
swampy areas, regulation of river, filling 
and grading, and finally the construction 
of bridges and paving of the driveway 
with concrete base and asphaltic surface. 
I trust that the “before and after” views, 
showing conditions which naturally ob- 
tain along a small stream within the en- 
virons of a city, and the way in which 
such a nuisance zone can be turned into 
a tremendously valuable asset, will carry 
home the point that I have already so 
strongly emphasized; namely, the neces- 
sity of protecting and utilizing the small 
stream valleys in and around our cities. 

The foregoing paper was presented by 
Mr. Downer at the recent annual meeting 
of the American Road Builders’ Associa- 
tion. 





REMEDIES FOR SOME COMMON 
DEFECTS IN ROAD CON- 
STRUCTION 


By B. H. Piepmeier, Engineer of Construc- 
tion, Illinois Division of Highways, State 
House, Springfield. I11. 

The most vital error that we all make 
as engineers and contractors is that of 
misunderstanding the plans and _ specifi- 
cations. We are all too much inclined 
towards substituting or advancing our 
personal ideas for those of the purchaser 
or the official agent, representing the pur- 
chaser. It is not uncommon to find gross 
errors creeping into both road and bridge 
eonstruction which could have been avoid- 
ed had the plans and specifications been 
thoroughly understood and followed. 

The average engineer and inspector can 
be severely criticised for not conveying 
more information concerning the plans 
and specifications to the contractors, su- 
perintendents and foremen. The inten- 
tion of all contractors is to do good work, 
but to do it as economically as possible. 
The contractor in the majority of cases 
has much better knowledge of the re- 
quirements of the plans and specifications 
than the average superintendent or fore- 
man. However, it is impossible for the 
contractors to be on the work at all times; 
hence, he is required to transmit his in- 
formation to his superintendent and fore- 
men. These men are often over-zealous 
concerning their work and pay more att- 
tention to economy than to the character 
of the work. The results, therefore, are 
that the men directly responsible for the 
work are filled with the desire of econ- 
omy and are not studying the plans and 
specifications as they should. Under these 
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conditions it is evident that the first duty 
of the supervising engineer is to keep 
before the superintendent and foremen the 
fundamentals of the plans and specifica- 
tions as well as his idea as to the way the 
work may be performed to comply with 
the wishes of the purchaser. 

It is suggested that the supervising en- 
gineer take every possible opportunity 
to educate the superintendents, foremen 
and head men on various parts of the 
work concerning the requirements of the 
plans and specifications. Experience has 
shown that on jobs where the foremen 
and laborers are familiar with all of the 
requirements of the engineer, and the 
specifications under which they are work- 
ing much more satisfactory results are 
obtained. 

After a special effort has been made to 
familiarize everyone on the job with all 
details and requirements of the plans and 
specifications, there are many operations 
which must be watched carefully to avoid 
defective work. 

The engineer must recognize the seri- 
ousness of errors and accordingly check 
all of his survey work to insure that 
stakes have been set exactly in accord- 
ance with the plans. The balance points 
in the earthwork should then be promi- 
nently marked to guide the grade fore- 
man. “Split hair’ methods should be 
avoided in setting stakes and more reli- 
ance placed on judgment and the use of 
the eye to catch gross errors. The eye 
ean be quickly trained to determine 
whether or not the improvement fits the 
location. Stakes should be set so that 
the contractor can provide proper super- 
elevation for all curves wnen the loose 
grading is being done. Do not depend 
upon the grade foremen to know that the 
curves are to be superelevated or to know 
the amount of superelevation that is to 
be put on in each case. 

When the subgrade is being prepared, 
many contractors forget the advantages 
of good surface drainage. Poor drainage 
will result in deep ruts, soft spots, and 
frequently a high subgrade that will be 
difficult to handle when the road is being 
laid. Often an inferior subgrade or road 
bed is the result of insufficient mainte- 
nance during the construction of the road. 
Many mistakes are made by contractors 
in not having tools suitable for proper 
maintenance of the roadbed during con- 
struction. 

In the construction of pavements the 
inclination of both the contractors and 
the engineer is to over-roll the subgrade. 
The 10-ton 3-wheeled roller on moist clay 
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‘or black loam soils will compress the 


subgrade from 1 to 2 ins. below its nor- 
mal compactness. When the subsoil is 
over-compacted it is sure to cause undue 
cracking of the pavement slab. The light 
roller that smooths the subgrade and 
mashes the clods is considered better. 
The subgrade that has been thoroughly 
saturated with water has ordinarily ac- 
quired its proper stability and is best for 
pavement construction without further 
rolling. 

Rolling of the subsoil beneath the forms 
can be highly recommended. Very fre- 
quently side forms for pavement construc- 
tion are set on loose earth and the re- 
sults are undue settlement and uneven 
pavement surfaces and pavements that are 
not the required thickness. Crooked and 
bent forms are also the cause of many 
waves and uneven places in the finished 
work. 

In concrete construction more defects 
in the finished work are directly charge- 
able to non-uniformity of mix than any 
other one thing. A special effort should, 
therefore, be made by the contractor to . 
insure a uniform and sufficient water sup- 
ply for the mixer and the curing. Ac- 
curate measuring of all batches is one 
very sure way of securing a uniform con- 
sistency in the mixed concrete. The con- 
crete should also be deposited upon the 
subgrade so as to insure further uniform- 
ity. Concrete that is discharged from a 
paving mixer having a chute delivery 
is inclined to separate the coarse and fine 
aggregate when the mix is a little too wet. 
When chute machines are used, therefore, 
extra puddlers behind the mixer should 
be employed and then trained to spread 
the concrete in two or three layers in 
building up to the required thickness of 
the slab. If this is not done there will be 
alternate windrows of coarse and fine ag- 
gregate and the pavement will not only 
be weakened but will have a poor riding 
surface. 

Tamping and finishing is one of the 
most important operations in connection 
with concrete road construction. The 
value of many roads is judged by their 
riding qualities. The public is entitled 
to the smoothest road that is possible to 
build; hence, more care should be given 
to this operation of the work. Too much 
machine tamping will result in bringing 
a surplus of mortar to the top, which is 
unsatisfactory and will disturb the line 
and grade of the forms. A surplus of 
tamping particularly on grades and super- 
elevated curves will cause the concrete to 
flow and thereby become wavy. On steep 
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Dundee Road, Elgin Town- 
ship, Elgin, Illinois, gravel 
macadam maintained with 
*Tarvia- 














Save the old roads— 


then on with the new— 


Every Spring finds scores of commu- 
nities inaugurating systematic pro- 
grams of salvaging the roads already 
built— putting them in shape to 
handle the growing traffic before 
new construction is begun. 


The economy of such a sound 
Good Roads Program appeals to 
taxpayers everywhere. 


How about the roads in your com- 
munity? Quite likely the old, worn- 
out macadam that you have thought 
worthless can be quickly and cheaply 
restored to usefulness by a traffic- 
proof Tarvia top. 




















This company has acorps of trained en- 








Typical Spring conditions on a soft-surfaced road 


There may be other stretches that 
need nothing more than the time 
of a patrol crew to patch them with 
‘*Tarvia-KP’’—or a simple treat- 
ment of ‘‘Tarvia-B’’ to preserve the 
surface and make it traffic-proof and 
weather-resisting. 


Tarvia roads are mudless, dustless, 
waterproof and automobile-proof 
365 days inthe year. Their low first 
cost and economy of maintenance 
places good roads and their many 
advantages within reach of the most 
modest community. 


Illustrated booklets descriptive of the 
various Tarvia treatments free on request. 


Special Service Department 
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grades and superelevated curves very lit- 
tle machine tamping should be done. Un- 
der such conditions, hand finishing with 
a long handled float, having a blade of 
not less than 4 ft. in length, should be 
used continuously. 

The side forms should be kept clean. 
A surplus of concrete being constantly 
pushed over the forms is an unnecessary 
waste of material and a direct cause for 
much unevenness in the finished pave- 
ment. 

Hair checking in the finished surface 
of a concrete pavement is the result of 
many different causes. It is impossible 
to prescribe a specific remedy for hair 
checking. It is primarily caused by the 
rapid drying of the surface of the pave- 
ment. Any method, therefore, that will 
retard the drying of the surface will as- 
sist in preventing cracks. When the sur- 
face is cracking excessively special care 
should be taken to keep the aggregates 
thoroughly saturated with water and to 
keep the surface of the pavement covered 
with wet burlap. <A fine spray of water 
upon the surface will also prevent very 
largely the hair checking of the surface. 

Header boards are also the source of 
many defects. In the majority of cases 
the most uneven portion of a finished 
pavement occurs adjacent to the construc- 
tion joints. Extreme care should, there- 
fore, be exercised in the setting of joints 
and header boards to eliminate defects. 
Header boards should be corrugated or 
deformed in such a way as to form an 
interlocking joint in the pavement. Be- 
fore the concrete sets adjacent to the con- 
struction joint the surface should be care- 
fully checked with a 10-ft. straight edge 
and all uneven places corrected by the 
use of the long-handled float. 

On practically all work a fair profit 
could be saved in the elimination of all 
wastes about the job. A clean-up man is 
frequently provided and his duties are to 
see that all cement sacks are cleaned 
properly and bundled and returned to the 
shipper. He also looks after the waste 
aggregates, engineering stakes, lumber, 
and incidental tools and materials used 
on the job. The effort put forth to keep 
a job clean is many times repaid by the 
amount of materials saved and the spirit 
that is impressed upon the workmen. 


The foregoing is from an address by 
Mr. Piepmeier, delivered at the recent 
short course in Highway Engineering 
held at the University of Illinois. 


IMPROVED STREET LIGHTING AT 
REDUCED COST IN SCRAN- 
TON, PA. 


The city of Scranton, Pa., is now com- 
pleting the installation of an entire new 
street lighting system, substituting some 
1,300 arc lamps with gas-filled electric 
lamps, each giving about 40 per cent bet- 
ter street illumination than the discarded 
arc lamp. The cost per lamp to the city 
is 20 per cent less than the city paid the 
local electric company for the past 20 
years. The lamps are installed, free of 
charge to the city, by the local electric 
company. 

The plan for these new lamps was de- 
vised and specified by Frank Koester, 
consulting engineer and city planner, 57 
West Tenth St., New York City. With his 
assistance the city entered into a new 10- 
year contract with the electric company, 
and a cash saving to the city of some 
$65,000 was effected, in addition to secur- 
ing 40 per cent better light. This cash 
saving was not effected at the expense of 
the local electric company, because the 
new lamps consume less current. In fact, 
the electric company has a greater net 
profit than before. 

In addition to the above suspended 
lamps, Scranton will have completed soon 
an underground-fed ornamental boulevard 
lighting system of 110 lamps, as planned 
by the consulting engineer, of 400 mean 
horizontal candle power each, at $50 per 
lamp per year. 

Since Mr. Koester completed his work 
on this street lighting system he has been 
retained by the city of Scranton to make 
a Comprehensive City Planning and a 
Zoning Report. The zoning covers the 
entire area (20.5 square miles) of the 
city, while the city planning covers the 
area of the city and the territory of three 
miles beyond the city limit—that is, the 
jurisdiction of the Department of City 
Planning. 





VALUABLE TRADE LITERATURE 


Handbook of Truscon Steel Sash.—A 
book of 80 pages containing standard di- 
mension tables, architectural details, 
specifications and more than 20 pages of 
illustrations of Truscon Steel Sash is 
manufactured by the Truscon Steel Co., 
Youngstown, Ohio. Engineers, architects 
and contractors, who received advance 
copies for criticism, declare it to be the 
most practical and handy reference book 
ever printed on steel windows. 
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| WATER WORKS SECTION 











SYMPOSIUM ON THE CENTRAL- 
IZED SOFTENING OF A PUBLIC 
WATER SUPPLY 


(Editor’s Note: Believing that the next 
great development in the water works 
art is destined to be in the centralized 
softening of public water supplies, where 
the raw water is undesirably hard, we in- 
vited several prominent water works en- 
gineers to discuss the subject for the 
benefit of our readers. Several very in- 
teresting letters on the subject are here 
presented. 

Perhaps it will be serviceable to the 
reader to know that we asked these au- 
thorities the following questions: 

“In the present state of the art of water 
softening do you consider it economically 
feasible to soften an entire public water 
supply at a central point before it is dis- 
tributed to the consumers? That is, is it 
cheaper to the average water taker to pay 
more for a softened water than to soften 
it on his own premises? Does this apply 
to the domestic consumer, as well as to 
the industrial consumer? If you believe 
that centralized water softening is eco- 
nomically feasible, what softening process 
would you recommend and under what 
circumstances would you recommend an 
alternate process? Do you believe that 
with the lime and soda process there is 
considerable difficulty with sedimentation 
in the mains and service pipes leading to 
extensive repair bills, which offset the 
theoretical savings due to the process?” 

Having no other end in view then the 
advancement of knowledge we invite all 
interested persons to present their views 
on the subject for publication in succeed- 
ing issues of this magazine. 

We hope all will keep in mind the de- 
sirability of emphasizing the fact that 
where centralized softening is introduced 
in an old, established water works system, 
that water rates must be advanced to 
compensate the water department or com- 
pany for the additional expense of fur- 
nishing a softened water to consumers. 
Of course, if the centralized softening of 
water is justifiable on economic grounds, 
the cost of household softening will be 
reduced so the consumer can afford to 


pay a higher water rate and save money 
by the change in procedure. Let us be 
careful to safeguard the economic rights 
of the utilities in this matter, making 
sure no injustice is done them.) 


Mr. Frederic Bass, Professor of Civil 
Engineering in the University of Minne- 
sota, writes: 

“In general, it seems to me that, in 
cases where the water supply is very hard 
and where the number of consumers is 
large, it would be desirable to have a 
central softening plant, and that this 
would apply to the domestic consumer as 
well as the industrial consumer. I donot 
know just where to draw the line between 
the desirability of a central softening 
plant on one hand, and individual soften- 
ing plants on the other, since the choice 
would depend upon so many local condi- 
tions, such as the size of the city, as well 
as the character and amount of hardness 
to be removed, and the possibility of some 
other source of water supply being sub- 
stituted for the one in use. I think, with- 
out any doubt, there has been some sedi- 
mentation in mains from the use of cen- 
tral softening plants, but I have no data 
myself on the repair bills which may 
have been entailed as a result of the cen- 
tral softening plant.” 


Mr. E. B. Black, of Black & Veatch, 
Consulting Engineers, Mutual Bldg., Kan- 
sas City, Mo., writes: 

“Just now Kansas City is engaged in 
her second fight for an $11,000,000 bond 
issue to allow the building of much needed 
water works improvements, which will 
include a softening and filtration plant 
for Missouri River water. Our Kansas 
City Engineers’ Club is furnishing ammu- 
nition for the use of those actively cam- 
paigning for the bonds. 

“To my mind the feasibility of econom- 
ically softening an entire public water 
supply, prior to distribution, has been 
often demonstrated. Without doubt such 
a process will be more economical and 
more satisfactory when handled at one 
plant, than if the average water user at- 
tempts softening on his own premises. 
One plant has the advantage of skilled 
operation, and, therefore, a uniform water 
is supplied users. Only industrial users 
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requiring considerable quantities of water, 
can hope to operate so efficiently or so 
economically as one large plant. 

“The average user will be well served 
if a water of 20 grains per gallon, is re- 
duced to a hardness of between 5 and 6 
grains per gallon. Such a reduction will 
ordinarily more than pay for the soften- 
ing process by the saving in soap, plumb- 
ing, boilers and fuel, required by the 
“hard” water. This statement applies 
particularly to the average family. The 
saving to an industrial user cannot be 
approximated without an analysis of his 
water requirements. 

“My opinion is that the “cold” or lime 
and soda ash process is the best and most 
economical method now known for soften- 
ing large supplies. Analysis of a given 
water frequently shows it is unnecessary 
to remove more than “temporary” hard- 
ness, which is accomplished by the lime 
treatment alone. The proposed plant for 
Kansas City will make use of the lime 
only, reducing the hardness from about 
22 grains to approximately 6 grains per 
gallon. 

“In times past the difficulties experi- 
enced from deposits or sediment in mains 
and service pipes, have come about be- 
cause of lack of adequate filtration for 
removal of sludge following the softening 
process. The number of plants following 
softening by filtration, and successfully 
eliminating this difficulty, show that there 
is no excuse for its occurrence if the 
filter plant is properly designed. My own 
firm has successfully eliminated this 
trouble in several municipal plants and 
other engineers have, of course, had the 
same gratifying experience.” 

Mr. Charles B. Burdick, of Alvord, Bur- 
dick & Howson, consulting hydraulic and 
sanitary engineers, Hartford Blrg., Chi- 
cago, writes: 

“The Middle West is particularly a lo- 
cality where the softening of the public 
supply warrants much more consideration 
than it has received up to the present 
time. 

“Hardness is a relative term. Most 
waters in this region are relatively hard. 
The surface waters of the Middle West 
are relatively soft as compared to the 
ground waters, although even our surface 
waters would be considered hard on the 
Atlantic and Pacific coasts and elsewhere 
in the localities where granite bed rock 
lies close to the surface. A few of our 


surface supplies become excessively hard 
at certain periods of the year. F 

“Speaking broadly, it would pay and 
pay well to soften our public supplies 
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where ground water is used. Healthful- 
ness is probably not involved, but the 
benefits from reduced household expenses 
are more than sufficient to balance costs 
and in many localities the mineral char- 
acter of the public water supply deter- 
mines whether the development of the 
city shall or shall not be industrial. There 
are several midwestern cities whose 
growth has been so retarded that they 
have been passed by more fortunate 
neighbors, apparently due to an excessive- 
ly hard public water supply such that it 
is improfitable for use by manufacturers. 

“Up to the present time the lime and 
soda process is practically the only one 
available for the softening of the munici- 
pal supply. It has its defects such as the 
necessity for expert supervision if after 
deposits in the water mains are to be 
avoided. Its comparatively low cost com- 
mends it, however, even considering the 
disadvantages. 

“There are other processes, much better 
adapted to smaller supplies, which are not 
as yet sufficiently low in cost to make 
them practicable in a municipal supply. 
In determining this practicability, the 
comparatively small cost of water in gen- 
eral must be reckoned with. Good water, 
of course, is worth whatever it costs. We 
must have it. We have become so accus- 
tomed, however, to getting it practically 
for nothing as compared to our other ex- 
penses that softening often appears to be 
an expensive process, although in many 
cases, as compared to benefits, the cost is 
very small.” 

Mr. J. N. Chester, of The J. N. Chester, 
Engineers, Union Bank Bldg., Pittsburgh, 
Pa., writes: 

“T should never recommend or adopt 
a water supply that need be softened, if 
at a reasonable expense, or reasonable 
excess, a supply that did not need soften- 
ing was available. 

“This applies to the domestic consumer. 
Most water supplies would be better for 
industrial purposes if softened. 

“Tf the domestic supply must be soft- 
ened, then in my opinion a centralized 
water softening plant is economically feas- 
ible. I should hesitate to recommend a 
process until I knew the chemical makeup 
of the water to be softened. 

“Accompanying the softening process, 
there is always trouble in the filters, and 
many times trouble in the mains and 
meters, from deposit.” 

Mr. Cornelius M. Daily, Engineer in 
charge, Supply and Purifying Section, St. 
Louis Water Works, 34 E. Grand Ave., 
St. Louis, Mo., writes: 
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“The problem of softening public water 
supplies at central points before distribu- 
tion is undoubtedly cheaper:for the do- 
mestic consumer or the industrial con- 
sumer, if the cost is borne by all the 
users in proportion to the quantity con- 
sumed by each. 

“The human element entering into the 
selection of a standard for softened water 
will be so variable that the theoretical 
saving of soap and coal as calculated by 
chemists, will be liberally discounted and 
hard to use as a balance against the cost 
of softening the water. The necessary 
data, at the present time, are not obtain- 
able for estimating the saving to a city 
by softening its water to any specific 
degree. 

“The desire in any community for 
softer water than is obtainable from most 
of the western rivers, will grow as the 
difficulty of using hard water increases 
with the development of industries with- 
in the community. 

“The total hardness, expressed as cal- 
cium carbonate in parts per million in the 
tap water of eight representative cities of 
the United States, using river water, is 
approximately as follows: Columbus, 106; 
Cincinnati, 102; Grand Rapids, 135; Har- 
risburg, 72; Minneapolis, 167; New Or- 
leans, 67; Pittsburg, 71, and St. Louis, 
106. The average hardness of the eight 
cities is 103 or about 75 more than the 
average hardness of the water used by 
New York. 

“The cost of removing one part of hard- 
ness at the St. Louis water works in re- 
ducing the hardness from 189 to 106, was 
the cost of 1.15 parts of commercial lime 
plus 34% for labor, water, etc., amounting 
to $7.09 per million gallons for 83 parts 
of hardness removed, or 8.47 cts. per part 
of hardness. The non-carbonate hardness 
was increased from 46 parts to 52. 


“In cold weather difficulty was encoun- 
tered by clogging of hot water pipes in 
the city when the normal carbonates 
(CaCo,) hardness exceeded about 30 
which limited the amount of lime used in 
removing its bi-carbonate hardness. The 
addition of soda ash under these condi- 
tions would merely change the non-car- 
bonate hardness te carbonate hardness 
without any reduction of the total. 

“The allowable quantity of CaCo, re- 
maining in the treated water is at the 
present time an arbitrary figure and a 
wide variation from 30 parts per million 
may in the light of more experience, be 
found desirable. 


“It is unfortunate that cold water pos- 
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sesses properties of holding more calcium 
carbonate in solution than hot water, es- 
pecially when small amounts of some of 
the sodium salts are present, which makes 
the softening with lime or soda ash or a 
combination of the chemicals more objec- 
tionable than if the properties were the 
reverse. 

“In the heated water where CO, cannot 
escape from the bi-carbonates, they stay 
in solution and only the carbonates are 
deposited. However, for boiler purposes 
where higher temperatures are reached 
this is not true. 

“The use of Permutit offers a solution 
of the problem at a cost not far in excess 
of lime and soda ash treatment, and with- 
out the objection of increasing the car- 
bonates. For small industrial plants its 
use would be very satisfactory. and the 
cost not excessive for a relatively small 
quantity of water softened. 

“Where it is necessary for the domestic 
consumers to have softer water than that 
furnished them, the problem of softening 
it at a central plant must be solved for 
each community which involves different 
standards and different peculiarities of 
the water to be treated. 

“The purification of water is becoming 
a more complex manufacturing process 
and perhaps the day is not far in the 
future when lime kilns will be an adjunct 
to the purification plant, and both prod- 
ucts of the kilns, lime and carbon dioxide, 
together with soda ash, be used to obtain 
a soft water from supplies now considered 
very hard. The softening will be limited 
only by the quantity of calcium carbonate 
held in solution and by the use of carbon 
dioxide the normal carbonate may be 
changed to the less objectionable bi-car- 
bonate without necessarily injuring the 
distribution pipes. 

“The success of a softening plant must 
depend upon frequent chemical analysis 
of both raw and treated water to insure 
that the proper amounts of chemicals are 
being added to the raw water, which in 
most rivers is constantly varying in quan- 
tities of mineral salts held in solution. 

“The cost of softening any water to a 
definite degree can easily be estimated, 
but the value to the consumers cannot be 
expressed in dollars and cents with a de 
gree of accuracy greater than the value 
of clean streets, well kept parks or pub- 
lic swimming pools, can be expressed by 
that standard of value.” 

Mr. Samuel A. Greeley, of Pearse, 
Greeley & Hansen, Consulting Hydraulic 
and Sanitary Engineers, 39 W. Adams St., 
Chicago, writes: 
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“The editor of Municipal and County 
Engineering has brought to my attention 
the matter of water softening and has 
asked for a brief statement relative to the 
feasibility of softening public water sup- 
plies at central stations. The editor in- 
cludes the inquiry as to whether with 
present water softening processes using 
lime and soda there is considerable dif- 
ficulty with sedimentation in the mains 
and service pipes. This is a very perti- 
nent matter at the present time. 


“In the past many water softening 
plants have been installed. The majority 
of these have been for industrial service 
in which long distribution systems are not 
generally common. The tendencies in 
such practice have been to install what 
may be termed stock apparatus. For a 
wide variety of waters the similarity of 
industrial softening plants is quite 
marked. This practice has had its in- 
fluence on municipal installations. How- 


ever, a number of first-class municipal 
installations are in operation in which the 
design of the plant has been based pri- 
marily on the needs of the particular 

“Experience in operation is developing 
more and more the need for careful con- 
sideration of the peculiar qualities of each 


water supply to be treated. It has been 
found that waters are essentially unlike 
and the treatment must be adjusted to 
the particular characteristics of each 
water. At the present time this is pri- 
marily true as regards the conditioning of 
water prior to filtration. In iron removal 
plants, for instance, it has been found to 
increase the difficulties of operation if 
much of the iron is left in the water to 
be removed in the fine sand filters. The 
preliminary treatment of the water is 
thus assuming greater importance. This 
involves not only methods of applying 
chemicals, preliminary aeration of the 
water, the design of reaction and settling 
tanks and the like, but also to a closer 
operating control. The recently perfected 
apparatus for determining the hydrogen 
ion concentration of waters is offering a 
means for more closely controlling the 
application of alum and other chemicals. 
Recent advances in the knowledge of col- 
loidal chemistry and the phenomenon of 
adsorption have further facilitated the 
operation of conditioning processes in 
water treatment plants. Coupled with 
this are improved mechanical means for 
handling rapid sand filters. All of this 
practical engineering deevlopment per- 
mits of greater assurances in predicting 
the results of water treatment. 


“In view of the difference between 
waters and the importance of spending 
money for water treatment plants so as 
to produce the best return, a careful pre- 
liminary investigation should be made be- 
fore proceeding with design. In some 
cases laboratory tests will be sufficient, 
but in other cases where the treatment 
is likely to be difficult, testing stations of 
greater or less size should be built. In 
our practice during the last 5 years we 
have found it desirable to build and oper- 
ate 4 such small testing stations. In 
any event, a thorough knowledge ‘of the 
water to be treated and its reaction to 
various treatment processes should be de- 
termined in advance of design. 

“Hard waters are objectionable in many 
ways. For domestic use they require 
larger quantities of soap, they are unsatis- 
factory for washing, have an annoying 
effect on the skin and increase the plumb- 
ing bill. For boiler use they cause trou- 
ble by forming scale, cause interruption 
in service, shorten the life of boilers and 
fire boxes and increase the fuel bill. In 
certain industrial processes hard waters 
are considerably less satisfactory than 
soft waters. It is generally easy to make 
a computation on paper proving that 
water softening pays. It is frequently, 
however, found difficult to finance the 
first cost even at the assured annual sav- 
ing. 

“As the increase in population of cities 
tends to become slower and more settled 
the competition for new industrial estab- 
lishments increases. It is believed that a 
study of city growth would indicate a 
general tendency for communities with 
soft waters to grow faster than communi- 
ties with hard waters. Thus the installa- 
tion of water softening plants wil} tend 
to community development. Furthermore 
as soft waters become more common, 
housekeepers learn of their advantage in 
moving from one city to another, and thus 
the demand for soft water increases. 


“Tt appears, therefore, that water soften- 
ing is on a satisfactory basis for design, 
construction and operation. It is not a 
process that can be applied generally to 
all waters along stock designs. Each in- 
stallation should be designed to handle 
properly the water needing treatment.” 


Mr. Charles P. Hoover, chemist in 
charge, Water Softening and Purification 
Works, Columbus, Ohio, writes: 

“Yes; I consider it economically feas- 
ible to soften an entire public water sup- 
ply at a central point before it is distrib- 
uted to the consumer, and furthermore 
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believe that it is cheaper and more satis- 
factory to the domestic and industrial 
water taker to pay more for water that 
has been softened than to use hard water 
or to attempt to soften the water which 
he uses. 


“Lime is the most economical chemical 
known for removing the temporary hard- 
ness from water. Water having a hard- 
ness of less than 350 parts per million, 
made up of both temporary and perma- 
nent hardness, and it being desired to re- 
duce the hardness to 85 parts per million 
(85 parts per million we believe to be 
satisfactory for a municipal water sup- 
ply), then the Lime—Soda-ash process is 
the most economical process to use. For 
softening water having a hardness of 
more than 350 to 400 parts per million, a 
combination of the Lime-Soda-ash process 
with the Zeolite process might work out 
satisfactorily. 


“Example: First, treat the water with 
sufficient lime and soda-ash to reduce the 
hardness to 120 parts per million. 


“Second, reduce to zero hardness by the 
Zeolite process 30% of the lime-soda 
softened water. 


“Third, mix the 70% of water having a 
hardness of 120 parts per million with 
the 30% of water having a zero hardness, 
and the resultant water should have a 
hardness of about 84 or 85 parts per mil- 
lion. 


“The Zeolite softened water, containing 
bicarbonates, neutralizing the monocarbo- 
nates present in the lime-soda softened 
water, should produce a water that would 
be stable, thus eliminating troubles from 
incrustation of the sand grains and de- 
posits in the service pipes and meters. 

“Considerable work has been done and 
is being done at this plant on the neutral- 
izing of normal carbonates in lime-soda 
softened waier. and the results of this 
work will be published at a later date. 

“T agree with you that the next great 
development in the water works art is 
destined to be in the centralized softening 
of water, but this development is being 
held back because of the trouble encoun- 
tered with the incrustation of the sand 
beds through which the lime-soda soft- 
ened water is filtered, and the deposits 
in the service pipes and meters. This, I 
believe, can be overcome in an economical, 
simple and practical way, and when it is 
finally worked out along these lines, the 
softening of hard water supplies will be- 
come more general.” 


Mr. J. W. Ledoux, Consulting Engineer, 
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112 N. Broad St., 
writes: 


“I am of the opinion that where the 
conditions are such that a public utility 
cannot obtain a reasonably soft water and 
where it would be necessary for all the 
industrial plants to treat the water for 
boiler use, that it is far better and cheap- 
er for the utility to undertake that func- 
tion. 


“For such waters as the Great Lakes, 
containing 100 to 150 parts total solids, 
the public utility would not be warranted 
in softening the water, although many 
industrial plants consider it to their ad- 
vantage to do so. 


“In the southwestern part of the United 
States, where it is generally impossible 
to procure soft water, it is usual to con- 
sider that the water does not require 
public treatment unless it contains more 
than 25 grains per gallon, or say 400 parts 
per gallon, but even under these circum- 
stances, all the industrial plants and rail- 
roads always find it advantageous to 
soften the water. 


“T should say that it would be better 
for a utility to undertake the softening 
of the entire water supply when the hard- 
ness is over 250 parts per million com- 
posed of calcium carbonate and calcium 
sulphate. 

“The advantage of soft water applies 
particularly to boiler and other hot water 
uses, but chemists have shown that the 
saving in soap for domestic and other 
purposes would pay a handsome return 
on the investment in the softening plant. 
Some eminent physicians are of the 
opinion that hard water for potable use 
is the cause of several common maladies, 
such as gallstones, stone in the bladder 
and goitre. 

“Where the hardness is due principally 
to calcium carbonate, this is kept in sus- 
pension, by an excess of free carbonic 
acid, so to soften the water it is only 
necessary to add an excess of lime, which 
takes up the carbonic acid, precipitating 
the lime in solution. This is the well- 
known Clark process, but if a large por- 
tion of the hardness consists of calcium 
sulphate, lime is no longer effective, so 
it is necessary to use caustic soda, or 
carbonate of soda, the latter being the 
most practical and economical. Where 
the water contains a combination of these 
two ingredients, as it generally does, a 
lime and soda plant is necessary com- 
bined with sedimentation and filtration. 
In some cases where water has been thus 
treated difficulty has been experienced 


Philadelphia, Pa., 
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due to subsequent lime precipitates, but 
this has been overcome by treating the 
water after sedimentation and prior to 
filtration with carbonic acid, it being bet- 
ter to have a small amount of lime in 
solution than to have it precipitate in 
the pipes and other receptacles. 

“Carbonic acid may be produced from 
coke at the softening plant. A recent ex- 
ample of this process may be seen at 
Defiance, Ohio.” 

Mr. Gardner S. Williams, Consulting 
Engineer, Cornwell Bldg., Ann Arbor, 
Mich., writes: 

“I agree with you that the centralized 
softening of water is one of the very im- 
portant, if not the most important prob- 
lem before Water Supply Engineers at the 
present time. I think there will be found 
no question but that the softening of 
water in a central station is preferable 
to the softening by the individual, both 
from the standpoint of cost and from that 
of results obtained. I think this state- 
ment would apply with more force in the 
ease of domestic consumers perhaps than 
with industrial consumers. 

“My limited observation has led me to 
believe that the processes to be used in 
water softening may very properly de- 
pend upon the content of the water, which 
is materially different in different locali- 
ties. For that reason it does not seem 
possible to lay down in advance what 
would be the most desirable process.” 





WATER SOFTENING PROPOSED AT 
MINNEAPOLIS, MINN. 


By Lewis I. Birdsall, Superintendent Purifi- 
cation Division, Water Works Department, 
Minneapolis, Minn. 


The City of Minneapolis obtains its 
water supply from the Mississippi River. 
The water is purified by means of sedi- 
mentation, coagulation, filtration and 
sterilization. No attempt is made to sof- 
ten the water at the present time, but 
plans have been proposed for a water 
softening plant to be built in connection 
with future enlargement of the water 
purification plant. 


Hardness of Minneapolis Water 


The Mississippi river water at Minneap- 
olis varies in total hardness from a max- 
imum of 220 parts per million during 
January and February to a minimum of 
100 parts during the spring rise in April. 
The average hardness during the year is 
172 parts per million. 

The average alkalinity of the river 
water is 162 parts per million and the 
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average suphate (S04) content 7.1 parts. 
The Mississippi water at Minneapolis is 
a calcium and magnesium bicarbonate 
water, the calcium accounting for approx- 
imately two-thirds of the total hardness 
and the magnesium one-third. 


Although the Minneapolis water is not 
classed as an extremely hard water, there 
has been constant agitation during the 
past 20 years for a water softening plant. 

The necessity of enlarging the filtra- 
tion plant in 1914-1915 and again in 1917- 
1918, delayed the water softening project 
through lack of funds. 


Location of Water Softening Plant 


The City of Minneapolis has acquired a 
tract of land, containing approximately 
40 acres, situated on the east bank of the 
Mississippi river about one mile north of 
the city limits and three miles west of the 
present water purification plant. On this 


‘land will be built another water purifica- 


tion plant when required and also a water 
softening plant large enough to soften all 
of the city water supply. 

’ The location of these future plants on 
the river bank rather than in the vicinity 
of the present filtration plant was due to 
several reasons. The large amount of 
sludge which results from water softening 
can be most easily disposed of by flush- 
ing it directly into the river. The soft- 
ened water can be run by gravity to the 
suction wells of the present pumping stat- 
ion and from there be pumped to the 
present purification plant. The softened 
and purified water from the new filtration 
plant on the river bank can be pumped 
directly into the distribution system three 
miles nearer to the center of the city, 
using the present clear water reservoir 
as a standpipe. 


Method of Softening 

Lime will undoubtedly be used for 
softening the Minneapolis water. The 
low sulphate content will obviate the use 
of soda ash. The bicarbonates of calcium 
and magnesium can be removed by the 
use of lime only. 

The degree of softening has not yet 
been definitely determined but it is pro- 
bable that 100 parts per million of hard- 
ness will be left in the water the year 


through and only the hardness above this - 


amount will be removed. A water with 
a hardness of 100 parts per million is 
not objectional to the people of Minneapo- 
lis and any person or industry that desires 
a safter water can arrange to soften the 
city water on his own premises to suit 
his own purposes. 
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Experimental Plant 

An experimental softening plant with a 
capacity of approximately 40,000 gals. of 
water per day has already been built in 
the Camden pumping station. This plant 
will be operated for a period of one year 
in order to determine size of basins, best 
methods of. mixing the lime with the 
water, rate of flow, and other data that 
will be required before the construction 
of a large softening plant can be under- 
taken. 

Mr. J. A. Jensen, Supervisor of Water 
Works, Minneapolis, is in charge of the 
general plans for the water softening and 
new filtration plant projects. 





A COMPARISON OF THE HARD- 
NESS OF PUBLIC WATER SUP- 
PLIES IN MASSACHUSETTS, 
NEW YORK AND NEW JERSEY 


By Waldo 8S. Coulter, Consulting Engineer, 
114 Liberty Street, New York City. 
Pearmain and Moore, in their “Water 
Supply,” offer the following classification 
of water as to hardness: 


Very soft ..... 30 to 50 parts per million 
Moderate .. ... 50 to 100 parts per million 
eee 100 to 300 parts per million 


Very hard ....Above 300 parts per million 


A greater hardness than 300 they con- 
sider undesirable from a hygienic stand- 
point. 

Some thing like this classification is ac- 
cepted by most water works engineers. 

In practice, it is applicable only in a 
general way, however, as what would 
readily be accepted in some sections of 
the country as a soft water would be else- 
where regarded as intolerably hard. Prof. 
William P. Mason states this neatly in his 
“Examination of Water,” as follows: “The 
rating of water as ‘hard’ or ‘soft’ is very 
often a matter of local preference. Thus 
the writer has encountered cases of com- 
plaint from people using a water of as 
low a hardness as 30 parts per million; 
and has heard described as of ‘good qual- 
ity for boiler and laundry uses,’ a water 
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which ran 66 in hardness. After wide 
inquiry among industrial water users the 
author has concluded to classify waters 
as ‘soft’ which do not exceed 50 in hard- 
ness; to call those ‘hard’ which exceed 
100; and to consider the intermediate 
values as a sort of neutral ground where 
local conditions and preferences shall 
govern.” 
Massachusetts 


The state of Massachusetts is, outside 
of the Connecticut valley, generally un- 
derlaid by impervious crystalline and 
metamorphic rocks. Over these is a 
heavy mantle of glacial drift, almost en- 
tirely derived from these rocks and so 
quite free from lime. Sub-surface sup- 
plies are generally taken from the drift 
above the consolidated formations, al- 
though good wells are secured in the Con- 
necticut valley sandstone. Both surface 
and ground waters are exceptionally soft. 

Table I shows the average hardness of 
water for 104 Massachusetts water sup- 
plies taken at random and fairly repre- 
sentative of the whole state. 

TABLE I—HARDNESS OF WATER IN 104 

MASSACHUSETTS WATER SUPPLIES. 


Number of Systems Average Hardness in 
Considered Parts per Million 
Surface Ground Surface Ground 


52 52 18.2 27.3 

The average hardness of the ground 
water is 50% greater than that of the 
surface water, for the supplies covered by 
the summary in Table I. This is much 
less than the usual difference between 
ground and surface waters, and illustrates 
the comparative absence of lime and mag- 
nesium from the drift deposits. 

New Jersey 

The State of New Jersey presents some- 
what different conditions. Only the north- 
ern part of the state is overlaid by gla- 
cial drift. The consolidated formations 
underlying this, and from which it is 
principally derived, are largely crystalline 
and metamorphic rocks and red shales 
and sandstone. The shale and sandstone 
formations are of Triassic age, the latter 
containing feldspar, which offers some 
elements for hardening sub-surface water. 


TABLE II—ALKALINITY AND ASSUMED HARDNESS OF WATER IN 74 NEW 
JERSEY WATER SUPPLIES. 


Number of Systems 
Considered 
Surface Ground 


Character of Formation 
Coastal Plain (clay, sand, gravel, 
ete., of Cretaceous, Tertiary 


Average Alkalinity in 
Parts per Million 
(Hardness in parentheses) 
Surface Ground 





and Quarternary age)....... 6 31 
Triassic (sandstone and shales) 9 38 
Highland Region (gneisses, 

SS Bere ere 10 10 


Be SOI: kc ccwcesvrawees 25 49 











13.0 (16.0) 42.7 (52.5) 
43.2 (53.1) 80.8 (99.4) 
20.1 5 58.5 (72.0) 
26.7 (32.8) 52.1 (64.1) 
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TABLE IlI—HARDNESS OF WATER IN 111 NEW YORK STATE WATER SUPPLIBS 


Number of Systems 


Considered 


Character of Formation 
Triassic (sandstone)......+-..- 
Devonian (limestone, shales and 
sandstones) 
Silurian (sandstones, limestones j 
and shales) 10 
Ordovician (limestones ard mM 
shales) 15 
Cambrian 
shales 
Pre-Cambrian 


26 


9 
(crystalline rocks) 10 


Tintive GER cc iccsoccioss 63 


Surface Ground Hardness 
0 0 


24 


0 


14 


wr 


48 


Average Hardness in Parts 
per Million 








Surface Ground 
Total Alkal- Total Alkal- 
inity Hardness inity 
64.8 53.0 158.5 122.3 
75.1 62.8 243.0 150.8 
86.6 78.1 148.0 134.8 
23.1 16.5 74.5 66.5 
27.2 18.2 63.1 56.3 
64.3 53.9 155.0 122.5 


A comparison of the state averages may now be made as follows: 
HARDNESS OF WATER. 


Comparison of Averages for the States of Massachusetts, New Jersey and New York. 
Number of Supplies 


Considered Hardness 
State Surface Ground Surface Ground 
MassachusettS ....-eseeeeeeseccecvees 52 52 18.2 27.3 
WW JOTEET «cc ccc cee rerwcenrertonrs we, 25 49 32.88 64.1° 
OS 63 48 64.3 155.0 


*Approximation derived from alkalinity. 


South of the drift lies the coastal plain, 
consisting of unconsolidated materials, 
many of them of Cretaceous age and 
leached quite free from hardening salts. 

Table II shows the average alkalinity 
of the water supplies of 74 well distribut- 
ed communities fairiy representative of 
the state. The figures for hardness are 
not given in the state reports from which 
this table is compiled, though they are 
on file at Trenton. As a very rough in- 
dicator of hardness, I have multiplied the 
alkalinity by the conversion factor 1.23. 
The hardness so secured follows the alka- 
linity in parentheses in the table. 

It will be noted that the average hard- 
ness of these New Jersey waters is some- 
thing less than twice that of the Massa- 
chusetts surface waters, and over twice 
that of the ground waters. 

New York 

For a further comparison, the State of 

New York may be taken. More than half 


City 


[ndiamapolis ......-. cece cece eee ere ete erence ceeeee ; 


Kansas City 


fore, contains abraded limestone. As a 
result, both surface and ground waters 
are hard in extensive portions of the 
state. 

In addition to the rock formations men- 
tioned, there are large areas of Cambrian 
sandstones and shales, and Pre-Cambrian 
crystalline rocks, which are comparatively 
free from hardening elements. 

Table III shows the average hardness 
and alkalinity of 111 water supplies of 
the state, taken at random and approxi- 
mately indicative of the state as a whole. 

It will be noted that New Jersey stands, 
roughly, midway between Massachusetts 
and New York. 

Conditions in the Middle West 

In the middle west, conditions are in 
many places more conducive to hardness 
than those of New York. The following 
list, giving the hardness of the public 
supplies of several large cities in that 
section, may be compared with what has 
already been stated. 


Hardness in Parts per Million. 


NE ee Ses ud eed Gere han aR eee ae cae wal 230 

ee oe wan alk eC O RKO Ob Vibde WEAN See hee 224 

NN a tS le cin flee Rh Gas ot Ot ea Ru Ses a 279—Raw (After softening—100) 
NO ere rT Eee eee 249—Raw (After softening—100) 
ee as aoa ve ieee ict ac ae ech eM Re Talos ai a Re a ae 190—Raw (After softening—102) 


the area of this state is underlaid by De- 
vonian, Siluriam and Ordovician forma- 
tions containing large percentages of 
limestone. The entire state is covered 
by a blanket of glacial drift, in some 
places 300 ft. or more in thickness, us- 
ually of the same character as the under- 
lying consolidated formations in the same 
general vicinity. Much of this drift there- 


In Massachusetts, the water of Reading 
in 1916, after treatment to remove iron, 
had a hardness of about 100. This was 
there looked upon as an exceedingly hard 
water, but most of New York would not 
think so, and in the middle west such a 
water would be very welcome in many 
places. 

Waters which in certain sections would 
be rated “soft,” would seem to one from 


Cee fl 

















wh a aS 











MUNICIPAL AND COUNTY ENGINEERING 111 


rch, 1922 

















wieyr + ee 


wo pw f~ 









Fe TY-THREE years ago Alexander Graham Bell, the inventor of the 
telephone, wrote this inspired forecast: ‘It is conceivable that cables of tele- 
phone wires could be laid underground or suspended overhead, communicating by 
branch wires with private dwellings, country houses, shops, manufacturers, etc. 
and a man in one part of the country may communicate by word of mouth 
with another in a distant place.”’ 

At the right, an old print of Bell lecturing on telephony, 1877. 


Foresight 


More than forty years ago, when requirements. It has provided for 





the telephone was still in its experi- 
mental stage, with but a few wires 
strung around Boston, the men back 
of the undertaking foresaw a universal 
system of communication that would 
have its influence upon all phases of 
our social and commercial life. 

They had a plan of organization 
capable of expansion to meet the 
growth they foresaw; and their wisdom 
is borne out by the fact that that plan 
which they established when telephones 
were numbered by dozens is efficient 
now when telephones are numbered 
by millions. 

This foresight has advanced the 
scientific development of the art of 
telephony to meet the multiplied public 


toward Better Service 


funds essential to the construction of 
plant; for the purchase of the best 
materials on the most advantageous 
terms; for the training of employees 
to insure skilled operators; for the ex- 
tension of service in anticipation of 
growth, with the purpose that no need 
which can be foreseen and met will 
find the Bell System unprepared. 


The foresight of the early pioneers 
has been developed into a science dur- 
ing the years’ which have elapsed, so 
that the planning of future operations 
has become a function of the Bell 
System. This is why the people of 
the United States have the most efh- 
cient and most economical telephone 
service in the world. 


* BELL SYSTEM” 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 
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Massachusetts to require softening. Yet 
any such suggestion, emanating from an 
engineer, might arouse in a western mind 
doubt as to whether such a man were 
practical. 

So there you are. That acceptable 
standards can be established on a basis 
of economics there is no question; that 
consumers and taxpayers will everywhere 
recognize the validity of the standard is 
“something else again,” as Mr. Perlmutter 
would say. 


SOME PROBLEMS IN WATER 
WORKS CONSTRUCTION 


By M. V. Norris, Vice President, Currie En- 
gineering Co., Municipal Engineers, 
Webster City, Iowa. 

When collecting designing data for the 
reconstruction or extension of a water 
works system, one of the first things we 
usually find is that the past records are 
either lost or have been very poorly kept. 
Oftentimes we cannot even find a map 
which shows the location and size of the 
mains, or the location of gate valves and 
hydrants. It is not a difficult task to lo- 
cate all hydrants, for they can be seen by 
simply walking over the town. But it is 
very important that the records be prop- 
erly kept, especially with respect to un- 
derground installations. 

The best remedy for this phase of the 
evils of the past is for the Town or City 
to have a very carefully prepared water 
works atlas, showing the date of in- 
stallation of all parts of the water works 
system, the size and location of all water 
mains, the exact location and size of all 
gate valves, the location of all fire hy- 
drants, and plans for future extensions of 
the system as far as possible. 

After a lengthy investigation, it is pos- 
sible to make up a plat showing the loca- 
tion of existing mains, valves and hy- 
drants and almost without exception, the 
existing distribution system has been 
built with no thought toward future con- 
struction or future growth of the town. 
It is common to find the main feeder pipe 
only 6 ins. in diameter when it should 
have been 8 ins., in order to give proper 
fire protection. It is also found in a great 
many cases that the distribution system 
has no circulation; that is, all mains have 
dead ends. This type of construction not 
only gives less efficient fire protection, 
but also does not:deliver the water in its 
best state for domestic service. 

The only remedy to offer for this situa- 
tion is to design a system of reconstruc- 
tion or extcnsion which will give the 
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proper results, both for the present needs 
and the future growth of the town. It is 
often difficult to show the town or city 
officials why it is necessary to replace a 
4-in. pipe with a 6-in. pipe or to specify 
a block of 4-in. pipe as a circulating line, ° 
or to run a booster main to some particu- 
lar corner of town where the fire protec- 
tion has been very poor, due to lack of 
pressure. The mains, wherever possible 
and consistent with good business, should 
be run on streets that will serve the max- 
imum number of people, since one of the 
best reasons for building a water works 
system is to deliver good fresh water to 
the people of the town for domestic pur- 
poses. The sale of water for domestic 
and manufacturing purposes will go a 
long way toward paying for the operation 
and upkeep of the water works system. 

Since it is the duty of every town to 
deliver to its inhabitants the best quality 
of water available, the subject of water 
supply requires a great amount of thought 
and study. The problem must be inves- 
tigated from the standpoint of quantity, 
quality, cost at the source and the cost to 
pump from the source to the consumer. 

Too often in the past, towns and cities 
have not given careful thought to the 
most efficient and economical source of 
water supply. There are towns that have 
spent large sums of money for a satis- 
factory deep well water supply, when good 
shallow well supplies are more economic- 
ally available. There are also towns that 
have spent Jarge sums of money for un- 
satisfactory deep well water supply with 
excellent surface supplies at their door 
which need only filtration to produce an 
ideal water from the standpoint of quan- 
tity, quality, and cost at the consumers’ 
meter. 

On the other hand, towns are found 
using open wall shallow wells, surround- 
ed by dangerous sources of pollution, 
when very good and safe deep well water 
is available. 

Another preblem that the engineer is 
often asked to solve, is the reason for ex- 
cessive pumping costs. After this ques- 
tion has been studied, it is: frequently 
found that the cost of pumping, based on 
the cost per gallon pumped, is not exces- 
sive, but the same total cost based on the 
cost per gallon consumed or sold is quite 
excessive. The first thing the engineer 
wants to know is the “amount of waste 
in the system.” The most satisfactory 
method of keeping a check on this phase 
of the ofieration is to “meter” all water 
pumped as well as all water sold. In the 
case of water used for fire, of ccurse, it 
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Conveying Abrasive Material 
Cast Iron Pipe 


The greatest copper reclaiming plant in the world 
is that of the Calumet & Hecla Mining Co., on 
the shores of Torch Lake, an arm of Lake 
Superior. Fifty million tons of mill tailings, 
which have accumulated here during the past 50 
years, are now being dredged and pumped out 
through two lines of cast iron pipe shown here, 
at the rate of thousands of tons, daily, to tanks in 
their ammonia leaching plant. No other pipe has 
been found to withstand this severe service so well. 


Write for Booklet. 


} United States Cast Iron Pipe & Foundry Co. 


General Office, Burlington, New Jersey 
SALES OFFICES: 
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New York: 71 Broadway Birmingham: 1002 American Trust Bldg. Buffalo: 957 E. Ferry St. 
San Francisco: Monadnock Bldg. Dallas: Scollard Bldg. Cincinnati: Diaie Terminal Bldg. 






















‘ STEWART SEWER CUT that NEXT JOB with a 
CLEANING MACHINE STRICKLER 
Water Cleaning System, if you wish it, Ratchet Pipe Cutter 


or Drag Bucket type. 
Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Tria!—who else will do this? 
' We also make a Rod that will float. Also Rods 


Cuts either Cast or 
Steel pipe. Cuts af 
channel in the pipe 
msame as a lathe cut. 


Each size cuts a range of 
sizes. Catalog on request. 


W. W. STRICKLER 
& BROS. 
COLUMBUS, OHIO. 


ACME 





with wheels for conduit work. 

















SEWER Manholes, Catch Basins, Inlet Basins, 
AND CONDUIT Park Basins (All Styles) 
No Deep Shoulder Cut for Couplings. Rods re- “ie 
tain full size and strength. Regular and : Building 
Investigate our JUMBO ROD ennai Columns of 
W. H. STEWART Strainers for All — 
1614 Locust Street . . ST.LOUIS, MO. Sewer Pipe es 
129 George Street . . BOSTON, MASS. _— Pe 
CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purchaser to Pay. M A D I S Oo N FO U N D RY co. 








PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 927 Addison Road, CLEVELAND, OHIO. 











In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 





114 MUNICIPAL AND- COUNTY ENGINEERING Vol. LXII—No. 3 


would be difficult to determine the 
amount, but the ordinary consumption 
should check very closely with the amount 
pumped. 

After making a careful study of the 
problems encountered in connection with 
the design and construction, redesign and 
reconstruction or the operation of a pub- 
lic water works system, it is only safe 
to say that each case is a problem by it- 
self and depends in a large measure upon 
the facts whick will be encountered. 





OWNERSHIP OF ONE “PRIVATE” 
WATER COMPANY 


An example to prove the truth of the 
statement that “public utilities are the 
people’s business” is to be found in the 
ownership of the Terre Haute Water 
Works Company, according to Dow R. 
Gwinn, president of the company. Mr. 
Gwinn announced recently that although 
the company’s operations are confined to 
Terre Haute and vicinity, people living 
in 52 cities and towns of Indiana own 
first mortgage bonds on the company’s 
property. More than that, people living 
in 90 cities and towns in Indiana own 
preferred stock. 

He said: “Only a few years ago when 
a large block of securities came out deal- 
ers looked to New England to absorb the 
greater part. All the rest of the country 
absorbed but a small portion. Now, many 
companies are able to market not only the 
greater share, but many times the entire 
issue, with the people of their community 
or state, so greatly has the buying power 
been developed by calling in the small in- 
vestor. Experts say the middle west is 
taking about one-quarter of all major 
issues sent into the market. The move- 
ment toward democracy in investment has 
had another illustration among public 
service corporations. 

“Our company may be cited as an ex- 
ample of this movement. Some of our 
customers own stocks and bonds in the 
company. Practically all of the people 
owning an interest in our business are 
near enough to us to keep in close touch 
with us, and to come in and look over the 
property whenever they wish. This fact 
makes for better operation and far better 
relations between the company and its 
patrons. 

“There are 19 stockholders who own all 
the common stock. But before they can 
make any profit or realize on their in- 
vestment, we must pay interest to 296 
holders of preferred stock, only 12 of 


whom live outside the state of Indiana. 
By far the greater number, 284, are scat- 
tered throughout Indiana, living in 90 
different cities and towns. Besides pay- 
ing interest to these holders of preferred 
stock, we must pay interest on $477,000 
worth of first mortgage bonds, the owners 
of which live in 52 cities and towns of 
the state. 

“T mention our own company to show 
how true is the statement that ‘public 
utilities are the people’s business.’ The 
people are investing in public utilities, 
thus making it possible to extend the 
service to meet the growing demand and 
at the same time getting a safe and satis- 
factory investment. Our company is only 
one of hundreds of companies in the state 
of Indiana. Counting the individual own- 
ers of public utility stocks and bonds, 
and people who have bank deposits and 
life insurance policies, it would seem to 
be fairly evident that nearly every man 
and woman in Indiana is in some way 
concerned with the prosperity of the pub- 
lic utility industry.” 





DUMORITE, THE NEW DYNAMITE 


A newly developed dynamite which, it 
is announced, will prove an important fac- 
tor in reducing explosives costs in quar- 
rying, road building, construction and 
other open work has just been perfected 
by the Du Pont Company. 

The new “powder” is known as “Du- 
morite” and is made with a double base 
of modified nitroglycerin and guncotton. 
It cannot freeze and does not produce 
headache. 


In putting “Dumorite” on the market, 
the Du Pont Company announces that 
the explosive will effect savings of one 
third on the dollar. It is as powerful 
stick for stick, under ordinary conditions, 
as regular 40% dynamite, its economy 
consisting in the fact that each case con 
tains approximately one-third more sticks. 

“Dumorite” is a free-running explosive. 
It is stated to be quick and of great bulk 
strength. Before it was perfected, several 
hundred trial mixings were made up, all 
of which were carefully studied and an- 
alyzed by explosive experts. The final ex- 
plosive was then subjected to every pos- 
sible laboratory test. It was afterwards 
taken to the field where it was tried cut 
in actual work under varying conditions 
as to temperature, rock and kind of work. 
The results proved the new explosive to 
be especially adaptable for open work in 
quarries and on construction. 
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Don’t Blame the Well 


In most cases we find that the well is not as poor as it is thought 
to be. It is more often a wrong method of pumping. 


Harris Air Lift System has saved the drilling of hundreds of 
wells. It saves endless expense and trouble, because it does not 
get out of order and requires no repairs; therefore no mainte- 
nance expense. Write for free booklet, ‘‘Pumping Efficiency,”’ 
containing valuable data and facts pertaining to well pumping 
installations. 


HARRIS AIR PUMP COMPANY 


421 West South Street Indianapolis, Indiana 








\ t ti ( t ] { Grand Prize Panama-Pacific 
eW ll oma IC emen th el International. Exposition, 1915, 
Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


TINIUS OLSEN TESTING MACHINE CO. 500. Nosth Twelfth Se. 











SEWER PIPE — FIRE BRICK 


Flue Linings — Wall Coping — Steam Line Conduit — Sewage 
Disposal Tanks — Fire Clay Meter Boxes 
IN STRAIGHT OR MIXED CARS. Manufactured of OHIO RIVER FIRE CLAY. 
CANNELTON SEWER PIPE CO., Cannelton, Ind. 
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—Air Compressors 
—Air Lift Pumps 
—Ash Handling Mach’y 
—Backfillers 

—Brass Goods 
—Chimneys 

—Chloride of Lime 
—Chlorinators 


—Coal Handling Ma- 
chinery 


—Concrete Hoisting 
Equipment 


—Concrete Tanks 
—Condensers 
—Conduit Rods 
—Cranes, Locomotive 
—Cranes, Traveling 
—Curb Boxes 

—Curb Cocks 
—Derricks, Pipe Laying 


—Derricks, Steel Port- 
able 


—Drinking Fountains 


—Dry Feed Chemical 
Apparatus 


—Engines, High Duty 
—Engines, Gas 
—Engines, Oil 
—Engines, Pumping 
—Explosives 
—Fence, Iron 





MUNICIPAL AND COUNTY ENGINEERING 


Service 


—Fittings, Wrought 
—Filter Equipment 
—Gates, Sluice 
—Gauges, Recording 
—Gauges, Steam 
—Gauges, Water 
—Goose Necks 
—Hydrants, Fire 
—Indicator Posts 
—Lead 

—Leadite 

—Lead Furnaces 
—Lead Wool 
—Leak Indicators 
—Liquid Chlorine 
—Lime 

—Meter Boxes 
—Meter Couplings 
—Meter Testers 
—Motor Trucks 
—Motors, Electric 
—Oil, Lubricating 
—Pipe, Cast Iron 


—Pipe Cutters 
—Pipe, Lead-Lined 
—Pipe, Steel 

—Pipe, Wrought Iron 
—Pipe, Wooden 
—Pitometers 
—Pumps, Air Lift 
—Pumps, Boiler Feed 


Water Works Equipment 


If in the market for any of the following water works equipment, | 
so indicate by check marks, mail this page to Municipal and County | 
Engineering, 702 Wulsin Building, Indianapolis, and price quotations | 
and descriptive literature will be forwarded to you. | 


—Pumps, Centrifugal 
—Pumps, Deep Well 
—Pumps, Steam 
—Pumps, Trench 
—Pumps, Turbine 
—Pumping Engines 
—Service Boxes 
—Soda Ash 
—Specials, Cast Iron 
—Standpipes 
—Steam Boilers 
—Steel, Reinforcing 
—Sulphate of Alumina 
—Tamping Machines 
—Tanks, Elevated 
—Tapping Machines 
—tTrench Braces 
—tTrenching Machines 
—Valve Boxes 
—Valve Inserters 
—Valves, Gates 


—Valves, Pressure Reg- 
ulating 


—Water Main Cleaners 
—Water Meters 


-—Water Softening 


Plants 
—Welding Apparatus 
—wWell Drills 
—Well Screens 
—Well Strainers 
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Engineers’ and Contractors’ Directory 














ALVORD, BURDICK € HOWSON 
John W. Alvord Charles B. Burdick Louis R. Howson 
ENGINEERS FOR 


Water Works Water Purification Flood Relief 
Sewerage Sewage Disposal Drainage 
Appraisals Power Generation 


Hartford Bidg. CHICAGO 


__|} 
DOW & SMITH 


CHEMICAL ENGINEERS 


Consulting Paving Engineers 


A. W. DOW, Ph. B., - Mem, Amer. Inst. Ch. Engrs. 
F. P. SMITH, Ph. B., - Mem. Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cemcnt, Engineering Materials 


131-3 E. 23rd Street NEW YORK CITY 








THE AMERICAN APPRAISAL 
COMPANY 
A QUARTER CENTURY OF SERVICE 
MILWAUKEE — CHICAGO — NEW YORK 


APPRAISALS RATE INVESTIGATIONS 
FINANCIAL REPORTS 


FARGO ENGINEERING CO. 
ENGINEERS 


Water Supply. Steam and Hydraulic Power 
Plants. Advice as to Reduction in Operating 
Costs. Reportsand Estimates for Bond Issues. 


230 W. Cortland St. Jackson, Mich. 








Wm. Artingstall 


Civil Engineer 
WATER SUPPLY SEWERS SEWAGE DISPOSAL 


Old Colony Building Chicago 


WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and In- 
spection of Materials. 


Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 











CHAS. BROSSMAN 
CONSULTING ENGINEER 
Water Supply. Sewerage and Disposal. Lighting 
Plants—Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Bldg. INDIANAPOLIS, IND. 


Nicholas S Hilts Jr 8. F. Ferguson 
HILL &6 FERGUSON 
CONSULTING ENGINEERS 
WATER SUPPLY—SEWAGE DISPOSAL= 
HYDRAULIC DEVELOPMENTS. 


Reports. Investigations Valuations Rates, Design 
Construction. Operation. Management. 
Chemical and Biological Laboratories. 


1312 E. 19th Street New York City 











BURD & GIFFELS 
CIVIL ENGINEERS 


POWER DEVELOPMENTS WATER SUPPLY 
SEWERAGE 


KELSEY BUILDING GRAND RAPIDS, MICH. 


J.W. HOWARD 
CONSULTING ENGINEER 


ROADS AND PAVEMENTS 
Laboratory Analyses and Tests. Specifications improved. 
Expert in Valuation and Litigation. 32 years’ experience. 

1 Broadway NEW YORK CITY 











CHICAGO PAVING LABORATORY 
L. Kirschbraun H. W. Skidmore 
CONSULTING and INSPECTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 


Consultation, Design, Specifications, Reports, Testing, 
Inspection and Research. 


160 North Wells Street CHICAGO 


ROBERT W. HUNT & CO., Engineers 


Inspection — Tests — Consultation 


PAVING MATERIALS, CAST IRON PIPE, 
STEEL AND CEMENT 


Chemical Cement and Physical Laboratories 
2200 Insurance Exchange CHICAGO, ILL. 




















= 


CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 


Consulting Engineers. Specialists in Drainage, Sewerage 
and Sewage Disposal. Preliminary Investigations and 
Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 





45 Seventh Ave. NEW YORK. 





CONSULTING ENGINEERS 
—reach city officials by inserting professional 
cards in this Department. 


A Daily Bulletin, covering prospective work in all parts 
of the country, goes free to each advertiser. Write for 
rates and full information to 


Municipal and County Engineering 
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SAM L. JONES, Consulting Engineer er Soe Sa ee | 
PAVEMENTS and ROADS IsAAcC VAN TRUMP 
Specifications, Estimates and Cost Systems ‘ENGINEERING CHEMIST 
807 Second Nat'l Bank Bldg. CINCINNATI, OHIO 2337 South Paulina Street. CHICAGO, ILL. 
W. G. KIRCHOFFER JAMES P. WELLS, BXBRAUHIC 


Surveys, Estimates of Cost of Proposed Work, Reports 
on New Improvements, Preparation of Plans, Supervision 
of Construction, Dams and Reservoirs, Pipe Lines, Fil- 
tration Plants, New Water Supply Systems, Hydro-Elec- 


Sanitary and Hydraulic Engineer 


Water Supplies Water Purification Sewerage 


























Sewage Disposal Land Drainage tric Power Plants. 
22 N. Carroll St. MADISON, WIS. Main Office, 249 Cutler Bldg., Rochester, N. Y. 
Chicago, Ill. New York City. Knexville, Tenn. Toronto, Ont. 
ALEXANDER POTTER, C. E. 
HYDRAULIC ENGINEER AND SANITARY EXPERT Cc H L O R I D E O F L I M = | 
50 Church St., New York City FOR PURIFYING WATER 
en ae 
Valuations of Existing Plants where MunicipaL Owner- PENNSYLVANIA SALT MANUFACTURING co. 
anion -<~\- ~> en Widener Building PHILADELPHIA, PA. 
ASTRID S. ROSING, Inc. SLUICE GATES 
= — B Sheer, Flap and Butterfly Valves 
Sewer Pipe—Drain Tile—Steam and Electric FLEXIBLE JOINTS 


Conduits—Building Tile—Fire Brick 
Harris Trust Building, CHICAGO,ILL. 


COLDWELL-WILCOX CoO. 


South Water St. NEWBURGH, N. Y. 














HERMAN STENSRUD 


MARQUETTE, MICHIGAN. DIRECT OXID ATION 











T hing for Water Mains, Shallow S or 
ro Drainage, by lineal foot or by day. PROCESS 3 
Machine—Buckeye, gasoline driven, cutting two ' 
feat by six Sect. Apparatus for carrying out this 
Process for Sewage and Water : 
SULLIVAN, LONG 6 HAGERTY Treatment supplied upon Engi- 
GENERAL CONTRACTORS neers’ specifications. 
Builders of Sewer Systems and Water Works Plants DIRECT OXIDATION PROCESS CORPORATION 
Home Office, BESSEMER, ALA. 15th and Lehigh Ave. PHILADELPHIA, PA. 














30 North LaSalle St. | CHICAGO, ILL. LARGEST IN THE WORLD 
FLOWER HYDRAULIC AND HAND 


WM. E. DEE COMPANY Kaa anus FILTRATION PLANT 



































WE MANUFACTURE : 
D&D Safety Cover AO 4 TCLITU)E) OPERATED VALVES, SLUICE GATES, 
Guaranteed not to Se SPECIALS, ETC., 
Rattle or Dish. ASE USED THROUGHOUT THIS 
SIX MILLION DOLLAR PLANT. 
Full Line of MANHOLE STANDARD AND HIGH PRESSURE | CAST IRON, STEEL AND BRASS 
and FIRE HYDRANTS VALVES 
CATCH BASIN COVERS SLUICE GATES FILTRATION SPECIALS 
; TAPPING VALVES AND SLEEVES 
Patent Numbers —965163-1177850 of all kinds. FOR WATER AND GAS TAPPING CAST IRON AND STEEL 
WRITE FOR OUR PRICES MACHINES 
FABRICATED STEEL PIPE GRAY IRON CASTINGS 
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HOW TRAVIS COUNTY, TEXAS RE- 
DUCED ROAD BUILDING COSTS 


Travis County, Texas, is divided into 
four commissioners’ precincts, each hav- 
ing a commissioner elected by the people 
of that precinct. Each commissioner is 
an ex-officio road superintendent of his 
precinct, and has direct charge of all 
roads and all road equipment for his pre- 
cinct, and is in direct and actual super- 
vision of such equipment in building, re- 
pairing or maintaining all of the roads. 


The records show that on the first of 
September, 1920, the county had road 
equipment for the four commissioners’ 
precincts aggregating in value approxi- 
mately $28,000. This equipment was rep- 
resented by mule teams, graders and 
scrapers, there being approximately eight 
or ten teams to each commissioner’s pre- 
cinct. On the first of September, 1921, 
the inventory for the county showed that 
the road equipment totaled $45,000. This 
increase in the value of the road equip- 
ment within the year was caused by the 
purchase early in the year of about $17,- 
000 worth of tractors and graders, each of 
the three commissioners having pur- 
chased a 5-ton “Caterpillar” tractor for 
use on the roads, together with the neces- 
sary grading machinery. After having 
used the three 5-ton “Caterpillar” tractors 
for about eight months, the Commission- 
ers’ Court purchased additional equip- 
ment to the extent of three 10-ton tractors 
and one 5-ton tractor, together with the 
necessary grading machinery, making the 
total value of the road equipment on Oct. 
1, 1921, $75,000. 

For the purpose of showing the savings 
gained over team-drawn outfits in Travis 
County, the operation of the 10-ton 
“Caterpillar” tractor in Mr. Brodie’s pre- 
cinct affords a fair example. The records 
show that Mr. Brodie had operated his 
mule-team outfit, consisting of 5 teams, 
grading equipment and 8 men, for the 
first 9 months in the year, at a cost of 
$5,956.81, and during those 9 months had 
constructed 31 miles of road, at a cost of 
approximately $200 a mile. 


The records show that for the two 
months that the 10-ton “Caterpillar” trac- 
tor has been at work on tke roads in his 
precinct he has constructed 25 miles at a 
cost of $1,170, or $46.80 per mile, this 
$1,170 taking into consideration the wages 
of two men, one operating the tractor and 
one operating the grader, all expenses for 
ordinary wear and tear on the grader 
(there being no repairs whatever on the 
tractor), and all interest and depreciation 
charges on both machines. 

Roads built by the mule teams and by 
the tractor were in all respects alike as 
far as condition of soil and hills were con- 
cerned, the roads upon which each of 
them worked running west from Austin 
to the county line and being of adobe and 
limestone formation, with many boulders 
both in the ditches and in the surface of 
the road. The mule team outfit built only 
a 20-ft. road from ditch to ditch, while 
the tractor in its work built a roadway 
that would approximate 35 ft. from ditch 
to ditch. Needless to say that Mr. Brodie, 
who, up until the time the tractor was 
put to work in his precinct, was not en- 
tirely satisfied that it could successfully 
work on those roads, was finally con- 
vinced that the “Caterpillar” tractor could 
not be surpassed for road work in his 
precinct, and he and his constituents look 
forward to an early completion of a-sys- 
tem of well-drained, well-graded highways 
at a minimum cost. 

Back in the days when they used all 
mules in Precinct No. 1, it took Commis- 
sioner Giles 9 weeks, with 14 head of 
mules, to grade to a turnpike 6 miles of 
road. With one 10-ton “Caterpillar” trac- 
tor and one grader operator he put up 
the same 6 miles in 6 days. Commis- 
sioner Holman, of Precinct No. 2, says: 
“I think the use of motorized road-build- 
ing outfits is a good business proposition. 
For the same money you can build three 
times as much road as with mules.” In 
Precinct No. 4 Commissioner Williamson 
reports that his 5-ton “Caterpillar,” pull- 
ing a grader, does more work in an aver- 
age day than 20 mules with 2 graders 
and 2 plows. “ 
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GASOLINE SHOVEL IN DANGEROUS 
MOUNTAIN ROAD WORK 


The accompanying illustration of the 
Bear Creek Road job shows an interesting 
application of a Pawling & Harnischfeger 
gasoline-driven power shovel used by the 
contractor, C. Miles. The road work, 3000 
ft. above sea level in the Santa. Cruz Moun- 
tains, was done at a figure 30 cts. per cu. 
yd. less than estimated by experienced ex- 
cavating contractors and illustrates that 
the freedom of movement of a gasoline- 
driven shovel is an important factor. The 
work was done by excavating one side of 








P & H GASOLINE SHOVEL ON MOUN- 
TAIN ROAD GRADING. 


the road and over-casting to form the 
other half. Because of requiring no water 
pipe line to the shovel, it may be operated 
in remote locations far away from source 
of supplies. The gasoline fuel used in 
comparatively small amount is easier to 
supply than coal, wood or crude oil. The 
corduroy traction gives the mobility need- 
ed to operate continuously, one man on 
the shovel having all movements of the 
bucket and machine under his control. 
The services of licensed engineer and 
firemen are not required. 





A NEW GASOLINE REVOLVING 
SHOVEL 


A gasoline operated shovel with no en- 
gines, motors, shafts, chains or gears on 
the boom and yet with an actual digging 
power greater than a steam shovel of the 
same size is the most recent innovation 
in the manufacture of excavating machin- 
ery. Such a shovel has recently been an- 





nounced by the Bucyrus Company of 
South Milwaukee, Wisconsin. 


This machine, which is known as their 
30-B gasoline shovel, marks an advance 
in the design of excavating machinery. 
For more than ten years Bucyrus drag- 
line excavators have been operated by 
gasoline engines, but the application of 
this power to the revolving shovel in- 
volved more difficult and intricate prob- 
lems, chief among these being the efli- 
cient transmission of power to the thrust 
without excessive complications in design, 
and the obtaining of digging power com- 
mensurate with that of a steam machine 
of similar size. 


Both of these problems have been sat- 
isfactorily solved in this new shovel, it 
is claimed. Furthermore, the manufac- 
turers have succeeded in obtaining in this 
new machine the digging characteristics 
of the steam shovel with its quick re- 
versals, its powerful thrust of the dipper 
and its dependability. 


Before being put on the market, this 
shovel was used for a period of six 
months for overcasting and loading dump 
ears in sticky clay, for grading for a con- 
crete road where the cut averaged 5 ins. 
in old macadam, and for stripping a stone 
quarry and loading trucks in a stiff harp- 
pan containing many boulders. Its suc- 
cess, therefore, has been completely dem- 
onstrated by actual test in the field. 











NEW BUCYRUS GASOLINE 
SHOVEL DIGGING THROUGH 565 INS. 
OF OLD TAR MACADAM ON HIGH- 
WAY WORK. 


The outstanding features of this shovel 
may be summarized as follows: 

The gasoline engine with which this 
shovel is equipped is over twice as heavy 
and rugged as the type of commercial 
gasoline engine sold for this purpose. It 
was designed especially for this shovel 
from specifications offered by the Bucy- 
rus engineers and consequently it is 


— 
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suited for the exacting requirements of 
this unusually severe service. 

It is entirely inclosed and thus dust- 
proof, a feature of much importance for 
excavating work. The engine is a 4-cylin- 
der, slow speed type and will develop 
55 h. p. at a speed of 400 R. P. M. The 
shovel carries a l-yd. dipper. This ma- 
chine may be equipped as a dragline ex- 
eavator, a crane or a clamshell machine 
with simple changes which may be made 
in the field. 

The 30-B gasoline shovel fills a want 
for those whose work is in arid regions 
or where coal is scarce and expensive 
and feed water of poor character. 





COST KEEPING ON HIGHWAY 
CONSTRUCTION 


By A. R. Losh, Assistant Chief of Construc- 
tion, U. S. Bureau of Public Roads, 
Washington, D. @. 


From an extensive investigation made 
about 6 years ago by the Bureau of Pub- 
lic Roads it was found that generally 
very little cost keeping was done by state 
and county highway departments on high- 
way work. There was at that time very 
little interest manifested by public offi- 
cials in cost keeping on highway work. 

A similar condition with respect to cost 
keeping existed to a large extent among 
road contractors. At this time there had 
been a long period of almost uniform con- 
ditions with respect to labor, materials, 
types of construction, and processes. The 
successful contractor had grown up in 
the business and had rules and methods 
of his own for estimating, which were 
based on years of experience and he did 
not feel the need of cost statistics. The 
greater portion of the highway work of 
the time was done by the type of contrac- 
tor referred to as having his hat for his 
office and his check-book for his cost rec- 
ord of the job. The more substantial con- 
tracting organizations and_ especially 
those which did not confine their opera- 
tions to road work exclusively carried 
cost keeping records on their road work. 
As a rule highway engineers attempted to 
obtain the costs on contract work but 
generally did not give sufficient attention 
to the details of cost keeping to obtain 
complete and reliable data. 

Day Labor Work Determines Costs 

It has developed from a recent prelimi- 
nary study of highway cost keeping con- 
ditions that there has been a substantial 
improvement since the investigations pre- 
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viously referred to were made. Of recent 
years, due to a scarcity of contractors in 
the highway field, it has been necessary 
for states and counties to do a large 
amount of highway work with day labor 
forces and the value of cost keeping as a 
check on expenitures and as a guide to 
efficient management has led to the in- 
stallation of cost keeping of some kind 
on this work. In addition to serving 
these ends many valuable cost data have 
been accumulated which form an impor- 
tant part of the fiscal records.of the work 
and have also been used advantageously 
in placing other work under contract. 
The advantages of keeping cost on day 
labor work are generally recognized but 
there are divergent views with respect to 
keeping costs on contract work. As a re- 
sult it will be found that with one state 
highway department cost keeping on con- 
tract work is incidental to the inspection 
and the resident engineer or inspector is 
to considerable extent left to his own de- 
vices in this regard, while with another 
state highway department the cost keep- 
ing is one of the important functions of 
the residency and not considered a side- 
line by any means. 


Cost Keeping Valueless Unless Properly 
Carried On 


When the cost on contract work is con- 
sidered advantageously the method fol- 
lowed is either to select the jobs which 
will supply the information desired or to 
cover the entire program and keep costs 
on all contracts. In either case there 
should be sufficient force available to han- 
dle the inspection and cost keeping prop- 
erly. It will be difficult if not impossible 
to secure satisfactory results unless the 
inspectors or cost-keepers receive specific 
instructions as to what they are to do, 
are supplied with standard recording and 
report forms, and their cost keeping su- 
pervised as well as their inspection work. 
It is not meant to infer that cost keeping 
is of the same importance as the inspec- 
tion of the construction, but that if cost 
keeping is to be carried on at all it should 
have more than:-casual attention from the 
administrative authorities. 


Advantages of Cost Keeping on Contract 
Work 


The advantages resulting from keeping 
costs on contract work are usually given 
as follows: 

1. Valuable cost data are secured which 
may be used for estimating purposes, 

2. The department has available nec- 
essary cost data for making settlement 
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with contractor where unforeseen condi- 
tions are involved. 

3. Engineers and inspectors receive 
training in use of cost data and making 
up of estimates. 

4. Provides a means for analyzing cost 
of work which may lead to development 
of more economical designs and methods. 

5. In some cases of assistance fo the 
contractor who may not have an adequate 
cost system. 

The Bureau of Public Roads has aban- 
doned the practice of keeping costs on all 
of its contract jobs but is instead keeping 
costs on all day Iabor work and on such 
contracts where it is thonght the data 
will be advantageous toe the Bureau. It 
will prove advantageous to a state high- 
way department to collect cost data on a 
number of representative contracts each 
year as a general check on the cost of its 
designs and also to determine the margin 
of profit contractors are getting. 

Cost Keeping on the Increase Among 

Contractors 

The increasing use of cost keeping by 
contractors is even more pronounced than 
in the case of the state and county or- 
ganizations. This is due principally to the 
unsettled conditions during the past three 
years which have made estimating more 
difficult and rendered practically useless 
many cost data and hypothetical rules 
used a few years ago. New construction 
methods, and especially those processes 
requiring a more extensive use of equip- 
ment have also increased the need of cost 
keeping. Possibly the increasing number 
of engineers in the contracting field has 
had some effect in turning contractors to 
cost keeping. I twill be found that highway 
contractors are now working individually 
and through their organizations for more 
systematic and businesslike methods in 
estimating work and in the keeping of 
construction costs. While no uniform 
method for keeping highway costs has as 
yet been suggested by contractors’ organi- 
zations, practically all contractors are 
now keeping costs on their work. Some 
of the systems used are almost of the 
check book class in simplicity but they 
vary from this to a codified system of 
accounts divided and subdivided to col- 
lect cost of labor, materials, equipment 
and supervision on various operations. It 
appears that the present tendency is for 
highway contractors to develop. cost 
keeping systems comparable with those in 
use by the building industry. 

Primary Purpose of Cost Keeping 

The primary purpose of cost keeping 


is to ascertain the actual cost of produc- 
tion. Not what the cost should be but 
what it is. For a contractor’s use the 
cost system should furnish reliable data 
on current costs. In this way a periodic 
check on the cost of the work, which is 
an indication of the efficiency of the or- 
ganization, is available as a managerial 
aid to the contractor or his superintend- 
ent. This function of a cost system is of 
especial value on highway work where 
there are usually a number of operations 
under way simultaneously on different 
parts of the job and in consequence all 
of the workmen are not continuously un- 
der the observation of the superintendent. 
Next in importance to the contractor is 
the value of cost data as a guide for 
estimating future work. The increasing 
complexity of highway construction is 
making cost keeping of more importance. 
The large sums of money now involved 
in road contracts mean more items of 
work, new processes, and additional op- 
erations over former requirements. To 
estimate the cost involved without com- 
parable cost data is becoming too costly 
a hazard. It is not enough to know that 
there was a net profit on the job, but in 
order to use the data for estimating pur- 
poses it must be known by items and 
operations the actual cost of production. 

In the construction industry it is not 
practicable to determine unit costs with 
the provision and refinement that obtains 
in the manufacturing industry. This is 
due to the variable nature of the construc- 
tion product and the frequent change of 
conditions. Also, since conditions are not 
identical on any two jobs cost data from 
one is only an approximate comparison 
for another. For these reasons cost data 
must be used as a guide or measure in 
forecasting future costs. Cost data on 
new or unusual methods of construction 
and on the use of various plant units 
are of particular value as similar condi- 
tions are likely to be encountered in the 
future and a basis for cost estimates is 
available. 

The Proper Basis for a Cost System 

It is believed that the proper basis for 
a cost system is the four principal ele- 
ments of cost allocated to the units of 
production: (a) Labor Costs; (b) Ma- 
terial Costs; (c) Equipment Costs, and 
(d) Administration Cost or General Ex- 
penses. 

The products of highway construction 
to which these cost elements are assign- 
able are road parts. Fundamentally these 
parts are: (a) The right-of-way; (b) 
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The roadside, shoulders, and grade; (c) 
The traveled way or roadway proper; 
(d) Drainage channels or ditches and 
drains; (e) Drainage structures or 
bridges and culverts, and (f) Supple- 
mentary structures or miscellaneous road 
parts, such as guard rails, retaining walls, 
guide posts, etc. 

Thus, there are 6 major products on 
each of which there may be 4 elements 
of expense or cost, consequently, we have 
24 cost divisions. Since general expense 
is not ordinarily ascertained directly on 
production but is pro rated to the various 
operations the actual cost divisions with 
which the cost keeper is directly con- 
cerned are reduced to 18. It is believed 
that this is the minimum number of cost 
divisions which will provide a satisfac- 
tory highway cost-keeping system. These 
cost divisions are susceptible of much 
further analysis by breaking them up into 
various operations. "For example, a 
square yard of concrete roadway is one 
of the unit products. The cost divisions 
for this are 3, i. e., labor, materials, and 
equipment. To these three may be added 
the pro rata general expense. For fur- 
ther analysis, this square yard of road- 
way may be subdivided into subgrade 
finishing, placing of forms, hauling ma- 
terials, mixing concrete, placing concrete, 
curing concrete, etc. This illustrates how 
the system may be expanded to meet the 
requirements of any desired analysis. 

In placing the cost items against the 
appropriate construction items the great- 
est difficulty appears to be in connection 
with “equipment costs” and “administra- 
tion costs.” It is the experience of the 
Bureau of Public Roads on its own work 
that these items are given less attention 
in the preparation of estimates and in 
the segregation of cost to construction 
items than the more nearly definite items 
of “labor” and “materials:” 


The Equipment Rental Factor 


The handling of equipment costs has 
been greatly simplified by the use of a 
rental factor computed to cover fixed 
charges, depreciation, overhauling, lost 
time, storage, and supervision. In the 
case of its own plant the Bureau has 
prepared rental schedules for all units of 
equipment having a useful life of more 
than one working season and costing 
more than $25. Small tools and those 
which are usually worn out on one job are 
handled the same as materials. This 
plan has been in operation 3 years and 
except for a change from a monthly to 
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a daily basis it is practically the same 
as originally developed. It has proven 
satisfactory on both day labor and con- 
tract work of the Bureau. A rental fac- 
tor of this kind is necessary where cur- 
rent costs are determined for purposes 
of management. If greater accuracy is 
desirable for fiscal purposes an annual 
appraisal of the equipment may be made 
and the depreciation, repair, storage and 
other charges pro rated to the projects 
which have used the equipment. 


General Expense 

As general expense is not unusually as- 
signable directly to units of construction 
and many of the expenditures do not 
come to the attention of the cost keeper 
on the job there is a tendency to overlook 
this element until the project nears com- 
pletion, at which time the cost is pro 
rated to the work completed. The result 
is a sudden jump in unit costs. Even 
with this apparent defect this may prove 
the best method to adopt as it greatly 
simplifies the handling of general expense 
items. Where limited funds require care- 
ful attention to gross expenditure on a 
project this method is not recommended. 
Occasionally it is found that the general 
expense is quite high in starting a job 
and if this is pro rated to the small ac- 
complishment during the first few weeks 
of the work there are shown abnormally 
high unit costs which are not a true indi- 
cation of conditions. 

Two suggestions are offered for the 
handling of general expense. First, it 
will be found advantageous to divide gen- 
eral expense into two parts, one of which 
includes those eosts which are assignable 
directly to the project and the other the 
general administration costs of the organ- 
ization which must be pro rated to all its 
various projects. This latter part need 
not be considered in current cost reports 
as it does not in any way affect the effi- 
ciency of the construction organization on 
the project. This part of the general ex- 
pense may be apportioned to the project 
upon its completion. The second sugges- 
tion is that the amount of general ex- 
pense (project) taken up and pro rated 
on current reports be a percentage of the 
total probable general expense, which per- 
centage to be not greater than the per- 
centage of the project completed. For ex- 
ample, if the project is only 10 per cent 
complete, pro rate to completed work not 
more than 10 per cent of the total prob- 
able general expense. On projects where 
the cost of “moving in,” “camp installa- 
tion,” “organizing,” and “disorganizing,” 
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is of a considerable amount the unit con- 
struction costs are likely to be materially 
affected if this entire cost is distributed 
before the work is well under way. 


Fundamental Principles 


A cost-keeping system to be successful 
must be based on certain fundamental 
principles. First of all it must be de 
signed to furnish the particular informa- 
tion sought. This feature can not be too 
strongly emphasized as not infrequently 
much more.time is spent in perfecting 
quasi-scientific forms, codes, and proced- 
ure than is given to working out a sys- 
tem for getting at the cost of doing work. 
The system devised must be reliable and 
accurate to a practical extent. Insofar 
as field procedure is concerned simplicity 
is a very important consideration and it 
should be such that the required data can 
be successfully compiled by foremen and 
timekeepers. The effectiveness of the 
system will depend to a great extent on 
the celerity with which the unit costs 
may be ascertained. Unless the cost of 
doing the work can be determined easily 
and promptly its value as an aid to effi- 
cient management is lost. Some consid- 
eration should be given to making the 
cost system adaptable to the general work 
of the organization and not design it en- 
tirely for an individual job or set of con- 
ditions. It requires time and consider- 
able patience to get a system in working 
order and frequent changes in forms and 
instructions should be avoided as they are 
generally disconcerting to the men in 
charge of construction work. It must be 
understood that cost keeping ties in the 
general bookkeeping scheme of the or- 
ganization and is not to be operated inde- 
pendent of the regular accounting. While 
the cost-keeper and bookkeeper make dif- 
ferent use of the information, the basic 
data used should be the same. 


The Cost of Cost Keeping 


One of the reasons cost keeping has not 
received more encouragement in the past 
from engineers and contractors has been 
the question of its cost. A system laid 
out along the lines indicated and designed 
to give the information needed for the 
proper supervision or administration of 
the work of an organization need not be 
expensive consicering the volume of busi- 
ness it handles. It is when a system is 
developed beyond the requirements of the 
organization that cost becomes an impor- 
tant consideration. 


Highway Cost Keeping in Formative 
Stage 


A review of the present status of cost 
keeping on highway work indicates that 
it is still very much in a formative stage. 
There are some excellent systems in op- 
eration in many of the state highway de- 
partments and among the larger contract- 
ing organizations, but on the larger part 
of the extensive highway program cost 
keeping as practiced leaves much to be 
desired. A great step forward would be 
accomplished by a general classification of 
cost-keeping terms. Many of these as 
now used are subject to several interpre- 
tations. Engineers and accountants could 
materially improve the situation by reach- 
ing a common understanding in this re- 
gard. 


As an indication of the present interest 
in highway cost-keeping it is interesting 
to note that since the publication by the 
Bureau of Public Roads of its Cost Keep- 
ing Bulletin more than 5,000 copies have 
been. distributed. 

The foregoing paper by Mr. Losh was 
presented at the 1922 convention of the 
American Road Builders’ Association. 








NOTICE TO CONTRACTORS. 
INDIANA STATE HIGHWAY COMMISSION 


Indianapolis, Ind. 


On April 3, 1922, at 2:00 P. M., the Indiana 
State Highway Commission will receive 
sealed bids on furnishing gravel and stone 
along the Ohio River and points adjacent 
thereto, as follows: 

Aurora; Brooksburg; Rockport; Tell City; 
Hazelton; Cunningham Ferry; Evansville; 
West Franklin; Mt. Vernon; New Harmony; 
Jasper; Garvin Siding; Owensville; Posey- 
ville; Princeton; Kings Station; Haubstadt; 
Stacer; Inglefield; Patoka; Douglas; Wins- 
low; Oakland City and Petersburg. 

Total quantity is approximately 117,000 
tons. 

Bidding blanks and specifications are on 
file in the office of the Indiana State High- 
way Commission, Indianapolis, Ind., where 
same may be obtained. 

Contract will be let to the lowest and best 
bidder, but the right is reserved to reject 
any and all bids if cause exists therefor. 


LAWRENCE E. LYONS, 
Director. 
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St., San Francisco, awarded contract for grading 
Contracts Awarded 5.7 mi. state hwy. Mariposa Co., betw. Sierra Natl. 
. forest and Briceburg, at $177,484. 

= Colo., Ft. Collins—R. V. Stryker, Denver, award- 
ed a ae ~ ———— a Paving dis- 
ND § ITS. trict, at $127,504. aving involves 16 items, prin- 
ROADS AND STREETS cipal of which is the $50,000 cu. yds. of paving, 
Ala., Anniston—J. F. Morgan Paving Co., Bir- With grading, parking, curbing, oak headers and 

mingham, Ala., awarded contract to pave 14 blks. removal of present gutters and cross-walks. 
(Ritulithie) at $80,000. Fla., Lake Wales—Stidham & Hughes, Lakeland, 
ark., Mena—Western Construction Co., Box 232, Fla., awarded contr. to constr, 187,700 sa. yds. sheet 
211 Reigler Bldg., Little Rock, awarded contract 2SPh. paving on stone foundation and brick on stone 

for constructing about 15 miles hard surfaced road found., at $450,000 











and idge a. li * Fia., Rd. Dept. let contract to 
and stest Geltges thems Mens to Cus. ee, a = ile Bingham, Als. and ©. © Late, 
Cal., Newman—Warren Constr. Co., Rialto Bldg., Sioux City, Ia., to construct rd. from Columbia Co. 
San Francis Co., awarded contract for paving line thru Baker, Nassau and Duval Cos., to Jack- 
streets in about 20 blocks in residence districts, at Sonville, Projects i1, 21, 22 and 23—42.78 miles, 
$144,635. at cost of $1,000,000. 
Cal., Sacramento—Warren Constr. Co., Portland, Fla., Sebring—McDonald Constr. Co., Lakeland, 


Ore., awarded contract for grading 6.9 mi. state ®Wwarded contr. for grading, paving and curbing 4 
hwy. in Santa Barbara Co. betw. Cuyama River Miles Mango, Lemon, Eucalyptus, Pomegranate, 
and Buckhorn Crk., at $153,256. Poinsetta and Ridgewood Sts., at $113,310 


Cal., Sacramento—F. Rolandi, 550 Montgomery Fla., W. Palm Beach—G. Reynolds & Monroe, 





It “Stays Put” 
The Non-Skid Ink Stand 


(and Paper Weight) | 
is of particular value todrawinginkK users | 
who work on a slanting drawing board. 


It will not slide unless the board is inclined 
to an angle of more than 27" degrees. 


A cork insert at bottom doesthetricK,and | 
and make it ‘‘stay put.”’ 


PRICE, 35c, POSTPAID | 
$3.50 Per Dozen. 


KOLESCH & CO. 


138 Fulton Street New York 





See > yo 
1 Ses 
arta enim: te 














Faultless Service in Every Respect wurn taxing MeaSuRements 


That’s what you can rest assured you are getting when you use 


U FA NY Pts pe 


PIONEERS IN CONNECTION WITH THE NOTE- 
WORTHY IMPROVEMENTS MADE IN TAPES 


More of them arein use than all other makes because they 
have for years consistently maintained the highest reputation 


Send for Catalog 10 26 THE, LUF: AIN 1% YLE C' a. on co ENG. pl ONT. 


MURPHYSBORO PAVING BRICK COMPANY 
Equal to “SEGYPTIAN” BLOCK Surpassed 


the Best by None 
MURPHYSBORO, ILLS. 
PROMPT DELIVERIES. LET US QUOTE YOU PRICES. 
















































In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 








34 


awarded contract to construct 7 miles Lake Worth 
military road No. 10; Ojus rock 9-in. thick; 7 
culvts. and brdg. 75-ft. long, at $65,569. 

ida., Boise—Lingo & Sarrow, Grangeville, award- 
ed contract to build 3.5 miles hwy. in Cottonwood 
Hwy. Dist., Idaho Co. at $22,063; Triangle Constr. 
Co., Ritzville, Wn., awarded contract to construct 
er hwy. Central Hwy. district, Lewis Co. at 

ill., Cairo—Cameron, Joyce Co., Keokuk, Ia., 
awarded contract by Alexander Co. for novaculite, 
gravel paving, State Aid Route 2, Sec. 3-15-D, 
State Aid Routes 2 & 3, Sec. F-15-D, State Aid 
Route 3, Sec. G-15-D, State Aid Route 3, Sec. H- 
15-D, State Aid Route 3, Sec. 8-15-D, at $300,000. 

la., Clarinda—J. S. McLaughlin & Sons, Mankato, 
Minn., awarded contract for paving various streets, 
also curbing and guttering at $161,000. 

Ind., Mt. Vernon—Louis W. Raben and Lawrence 
Thomas, Mt. Vernon, awarded contract for constr. 
of 13 miles improved roads in Orange Co., at ap- 
prox. $9,000 per mile. 

Ind., Richmond—Downer & Mero, Richmond, 
awarded contract for constructing 7 miles of hwy. 
at $185,860. 

ill., Beardstown—J. D. McCarthy, Beardstown, 
awarded contract for paving various streets with 
vitr. brk. and asph. on conc. at $138,000. 

La., New Itberia—Jones & Burke, awarded con- 
tract to constr. 12 mi. gravel roads, at $75,000; 
Iberia Parish, 6th Ward. 

Mich., Grand Rapids—Following contracts for 
paving with concrete, awarded by City Commis- 
sion: College Ave.—Dickinson to Griggs Streets— 
at $6,237; W. Butler St., 743 sq. yds., to Vander 
Weele Bros., $3,159; 3,284 sq. yds. on Dickinson St. 
to Vander Weele Bros., at $15,150; Comstock St., 
56,196 sq. yds., to McDermott & Cooper, at $23,359; 
Morgan St., 1,789 sq. yds., to Vander Weele Bros., 
at $6,939, also to same contractors the following con- 
tracts: 1,534 sq. yds. Valley Ace., at $6,480; 1,084 
sq. yds. on Dickinsen (Union to Willard) at $4,390; 
4,654 sq. yds. on Temple St., at $19,379; 3,054 sq. 
yds. on Griggs St., at $13,646, and 2,050 sq. yds. 
Portland Ave., at $10,461. 

Mich., Marquette—Marquette County has awarded 
contract for surfacing State Trunk Line betw. 
Gwinn and Escanaba, Job 35-8, at $175,000. 

Mich., Sturgis—Grace Constr. Co., Fort Wayne, 
Ind., awarded contract to pave 21 streets in Stur- 
gis, (about 17 miles) at $200,000. 

Minn., Detroit—Birch & Sons Constr. Co., Fargo, 
N. D., awarded contract for paving here, at $138,- 
635. Work is to begin April 1. 

Minn., Duluth—D. H. Clough & Co., 707 E. Su- 
perior St., awarded contract for paving 2nd St.— 
4th Ave. W. to 26th Ave E., at $237,837. 

Minn., Duluth—D. H. Clough, 707 E. 1st St., Du- 
luth,. awarded contract for paving 2nd St.—4th Ave. 
W. to 26th Ave. E.—at $237,837; Miller & Carlson, 
1128 7th Ave. E., awarded contract for paving 10th 
Ave. E. from 6th to 11th Streets, at $19,309. 

Miss., Vicksburg—Reminger & Beauchamp, Vicks- 
burg, Miss., awarded contract by Warren Co. Hwy. 
Comn., at $22,877 for earthwork and Junkin & 
seoetey. Natchez, Miss., contract for gravel at $41,- 


Mo., Kansas City—J. F. Welch, awarded contract 
for conc. paving on Southwest Blvd., at $54,885. 

Neb., Oakland— Bauer & Johnson, Omaha, 
awarded contract for paving in district B, at $100,- 
461; L. L. Beye, El Dorado, Kansas, awarded con- 
tract for sheet asph. paving, 14%4-in. top and 1%-in. 
binder, in Dist. No. 2, at $117,270. Work will begin 
as soon as frost is out of ground. 

N. J., Belvidere—Eng. Constr. Co., Walnut St., 
Phila., awarded contr. by Bd. of Freeholders, War- 
ren Co., for paving 1 mile road from here to Oxford, 
White Twp., conc., at $108,255. 


N. J., Salem—B. Foster Co., 20th & Venango Sts., 
Phila., awarded contract for reconstructing State 
Hwy. Route 6, Sec. 5, Shirley-Oldmans Crk., rein. 
conc., at $254,022. 

N. Y., Brooklyn—Contracts awarded as follows 
for grading, curbing and laying walks on Elmore 
Pl., (E. 22nd St.) to C. Gallagher, 745 Dean St., 
$2,739; Lenox Rd., to Castle Bros., Inc., Johnson 
Pl., $5,706; 19th Ave., to Simonelli & Son, Inc., 28 
Conselyea St., Greenpoint, $996; paving Elmore PI. 
(E. 22nd St.) and curbing Farragut Rd. to Cleve- 
land Trinidad Paving Co., Flushing, $7,272 and 
$14,255, respectively. Park Bd. awarded contract 
to Cranford Company, 52 9th St., for improving 
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Ocean Parkway Traffic Rd. betw. Ave. W an 
Coney Island Creek brdg. here at $87,355. 

N. C., Greensboro—R. G. Lassiter & Co., awarde | 
contract to construct 5.6 miles of road betw. Gib- 
sonville and Kernodle’s Mill; 5-in. concrete bas: 
and 2-in. Topeka surface, at $115,694. 

Ohio, Cincinnati—Chas. F. Ruck and Frank Polk. 
ing awarded contract for impvt. of Clough Rd., at 
$89,204; R. F. Cash awardec contract for constr. 
of Willey Rd. brdg., ot $2,984. 

Ohio, Cleveland—R. J. Burke Co., Schofield Bldg., 
oe Ooo contract for improving Richfield Rd., ac 

Ohio, Columbus—State Hwy. Dept. let contracts 
for grading, bridging and paving 2.865 mi. Sec. M, 
Van Wert-Ottawa Rd. and 0.595 mi. Sec. ‘“‘Ottoville’’ 
Van Wert-Ottawa Rd., Putnam Co., Kentucky, 
rock asph., to Newell & Smith, Defiance, at $70,- 
600 and $14,336, respectively. 

Ohio, Columbus—Following contracts let by Dep!. 
Hwys. & Pub. Wks.: For grading, bridging anid 
paving: Wood Co. Sects. “A,” “B’’ and ‘“Has- 
kins,’’ Bowling Green-Waterville Rd., 5.105 miles 
to Johnson, Van Wagoner & Johnson, Tontogany, 
Ohio, $83,184; Defiance Co., Sec. A, Paulding- 
Bryan Rd., 1.872 mi., J. A. Elder, Bryan, Ohio., 
rein. conc., $52,678; Knox Co., Sec. B-1, Mt. Ver- 
non-Newark Rd., 3.39 mi., mono. brk., Jno. L. Ed- 
wards, Sunbury, $114,677; Licking Co., Sec. G, New- 
ark-Mt. Vernon Rd., 4.053 mi., rein. cone., J. F. 
Stambaugh, Ada, $129,720; Portage Co., Sec. S, Ak- 
ron-Youngstown Rd., 2,427 mi., bitum. conc., Ma- 
honing Constr. Co., Warren, $73,159; Wood Co., 
Sec. A, Perrysburg-Fostoria Rd., 2.376 mi., tar 
macad., W. Sousley, Ada, at $53,049; Fulton Co., 
Sec. E-2, Bryan-Wauseon Rd., 2.003 mi., rein. conc., 
D. Roach, Defiance, $55,713; Sec. S, Bryan- 
Wauseon Rd., 1.008 mi., rein. conc., D. I. Roach, 
Defiance, $27,814; Perry Co., Sec. B, McConnells- 
ville-New Lexington Rd., 3.749 mi., plain conc., W. 
F. Payne, Springfield, $145,183; Warren Co., Sec. 
C-1, Columbus-Cincinnati Rd., 4.424 mi., tar ma- 
cadam, J. W. Weeks, Lebanon. 

Ohio, St. Clairsville—F. Amrine, Brookside, 
awarded contract for paving North Rd.—Hendrys- 
burg to Sewellsville, vitr. brk., at $66,420. 

Okla., Sayre—Pearce Constr. Co., Edmond, Okla., 
awarded contract for constructing 28,000 sq. yds. 
6-in. conc. pavement, at $107,500 

Okla., Tulsa—Tulsa County Comms. let road con- 
tracts as follows: Fox, at $154,489 for 5% 
miles road beginning at Lewis Ave., running thru 
Dawson to Morgan’s Corner; G. E. Zimmerman, at 
$61,244, for 3 miles road starting at no. end of Main 
and Pine; Fuller Construction Co., at $19,834, for 
4-mile rd. from city limits on No. Lansing to 
Pine St. 

S. C., Sumter—Slattery & Henry Constr. Co., 
Greenville, S. C., awarded contract for constructing 
4 miles asph. cone. rd. on Sumter-Mayesville Hwy., 
at $97,579. 

Texas, Athens—Smith Bros., Crockett, awarded 
contracts to constr. 40,000 sq. yds. brick paving at 
ety also surfacing 12 mi. Hwy. No. 10, at 


Texas, Bastrop—Bastrop County let contract for 
grading and gravel surfacing State Hwy. 20, 8.8 
miles, Sec. C, to W. C. Moore, Smithville, at $32, 
718: 9.68 mi. Sec. B, to R. G. Buckner & Son, Cle- 
burne, at $62,573. 

Texas, Dallas—Texas Bitulithic Co., awarded 
contract for Maple Ave. work at $90,411; Central 
aan Co., contract for paving Austin St., at 

:¢ a 

Texas, Denison—Julian C. Faild & Co., Box 246, 
awarded contract for paving streets here at $200,- 


000. 
Texas, Marlin—W. S. Dozier, Austin, Tex., 
awarded contract to constr. 76,000 sq. yds. rock 


asph. surfacing, at $50,000. ; 

Texas, New Braunfels—Harris & Powell, Marlin, 
Tex., awarded contract for constr. of 16.62 mi. Hwy. 
No. 46, crush. rock and gravel surfacing; rein. conc. 
draing. structures, at $79,802.86. / ; 

Texas, San Angelo—Texas Mackenite Co., Ft. 
Worth, awarded tentative contract for bldg. 4 
blocks 20-ft. drive connecting with Sonora pike, 
Amiesite to be used. $150,000 street paving bonds 
will be offered for sale. 

Va., Norfolk—F. J. McGuire, Paul-Gale-Green- 
wood Blidg., Norfolk, awarded contract for paving 
Olney Rd., Monticeilo, Colley and Newport Aves. 
Lexington and Starke Sts., at $238,210. 

Wash., Spokane—Following road contracts |t 
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lling for expendts. of $134,795: J. E. Edwards 
ill grade and surf. 8.3 mi. Nine Mile Rd., at $71,- 
: C. W. Payne & Mitchell Brothers will resur- 
ce Pend Oreille Hwy. with crushed rock for 12.31 
, at $18,090; also approx. 9 miles Central Wash. 
‘iwy. near Cheney and Taylor at $20,500; Sloan 
onstr. Co. will resurface 6.77 miles northern sect. 

f Inland Empire Hwy., at $15,375; J. B. Mitchell 
will resurface southern sect. of same Hwv., near 
Spangle, at $9,405. 

Wash., Spokane—Mohr Constr. Co. awarded con- 
traet for 8 miles of rd. including stretch thru Medi- 

| Lake and extending southwest toward Tvler, at 
$66,823. 

W. Va., Weston—Lewi Co., paving Broad Run 
i2d., 28,161 sq. yds. 1-course conc. and 400 sq. yds. 

elford hase; Hackers Crk. Rd., 28,161 sq. yds. 
i-course cone. and 400 sq. yds. Telford base, to E. 
'. Bitting, care L. Troxwell, Co. Clk. Weston, at 
$120,550; Hilly-Upland Rd., 42,242 sq. yds. 1-course 
cone .and 400 sq. yds. Telford base; Haleville Rd., 

402 sq .yds. 1-course conc., 100 sq. yds. Telford 
base, to Ferguson Bros. Co., Shinniston, at $107,214. 

W. Va., Wheeling—Fred Amrine, Brookside, W. 
Va., (P. O., Oakland, Md.) awarded contract for 
paving north road from Hendrysburg to Sewells- 
ville, at $66,420. 

Wis., Prescott—Peppard & Fulton, 217 Bd. of 
Trade Bldg., Superior, awarded contract for constr. 
of bridge over St. Croix River at Prescott, at $90,- 
000. 


SEWERAGE AND SEWAGE TREATMENT 


Ariz., Miami—R. G. Thomas, former town en- 
gineer, awarded contract for constr. of 2nd unit of 
sewer sys. for town, his proposal including purchase 
of $125,000 sewer bonds and $150,000 gas plant bonds 
at par. 

Cal., Anaheim—Mlagenovich & Gillespie, 1029 W. 
36th St., Los Angeles, awarded contract for constr. 
of sewers in N. Palm and a large number of other 
streets, at $13,539. 

Cal., Banning—R. E. Garretson & Co., 1346. Fair- 
fax Ave., Los Angeles, awarded contract for constr. 
of fee Canyon and Indian Canyon storm drains, 
at 3 5 

Cal., Culver City—Braun, Bryant & Austin, Inc., 
1680 4th St., Santa Monica, awarded contract for 
constructing portion of sewers, at $2,202. 

Cal., Los Angeles—Jno. Sutalo, 476 Camulos St., 
awarded contract for constr. of cem. pipe sewer in 
sewer right-of-way west of Madison Ave., at $1,117; 
P. N. Snyder, 842 S. Harvard Blvd., awarded con- 
tract to construct sewers in Wilshire Crest T'rr., at 
about $24,000. 

Cal., San Diego—B. B. Boyd awarded contract for 
sewer constr. on Point Loma, at $15,190. 

Colo., Ft. Collins—Arthur A. Dobson Co., Lin- 
coln, Neb., awarded contract for storm water sewer 
in Dist. No. 6. Lock Joint Pipe Co. is to manufac- 
ture the rein. cone. pipe. Bid of Dobson Co. is 
$82,987.13. 

Mo., Springfield—Ralph McSweeney awarded con- 
tract for bldg. sewer in Dist. No. 40., Sec. 2, at 
$7,052. Sewer will include 6,845 ft. mains. 

Minn., Cloquet—Pastoret Constr. Co., Sellwood 
Bldg., Duluth, awarded contract for sewers and 
water mains on 17th St., at $7,776. 

Onio—Columbus—Gaty Constr. Co., Central Natl. 
Bank Bldg., awarded contract for 11,130 ft. 12-72-in. 
cone. trunk sewer in Wilson Ave., at $88,939. 
_Ohio, Lakewood (Cleveland P. O.)—Gallagher & 
Burke Constr. Co., 1339 Irene Ave., for 1,500 ft. 45- 
in. brick sewer in Lakeland Ave., at $27.046. 

Pa., Philadelphia—Following contracts let for 
sewer work: Vincont S. Perna, contr. for con- 
structing branch sewer on Emily St.—Percy to 9th 
St., $1,300; constructing branch sewer on Blaine 
*“t.—Hunting Park Ave. to 20th St., $1,900; O’Neill 
Co., for constructing branch sewer on sect. of Broad 
Ave., at $36,500; J. Jos. McHugh, for constructing 
branch sewer on Columbia Ave., at $5,600; Jno. Mc- 
Cool, for constructing branch sewer on Fourth S&t., 
1t $7,500; David Lupton’s Sons Co., for furnishing 
sieel sashes, etc. 

S. D., Woonsocket—J. W. Welt, Bancroft, Neb., 
awarded contract for constr. work on Sanborn 
County’s draing. project, at $70,000 City of Artesian 
being in 29th draing. dist., becomes an integral 
vart of county project. City will use sewer pipe 
«hile county system will work with drain tile. Work 
will start in Spring. Drainage will reclaim about 
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14 sq. miles of farm lands. Ditch work will be done 
by tiling machines. 

Texas, Amarillo—Gordon Construction Co., Den- 
ver, awarded contract for constr. of approx. 9 miles 
extensions at $15,105. Vitr. clay pipe, 6, 8, 10 and 
15 ins. in diam. is to be used in making the ex- 
tensions and is to be laid at depths ranging from 
3 to 21 feet. 

Texas, Dallas—Smith Bros. Construction Co. 
awarded contract for laying storm sewer and sani- 
tary sewer on Pacific Ave., at $271,625. 

Texas, Ft. Worth—H. W. Greenway awarded con- 
tract to construct intercepting and collector mains 
for sewage disposal plant; precast conc. pipe, at 
$187,891. 

Texas, Ladonia—Sherman Machine & Iron Works, 
Oklahoma City, Okle., awarded contract to extend 
sewer and water systems, at $39,319. 

Va., Richmond—C. I. Henley awarded contract 
for pipe work in Mark Division, at $5,301 and at 
$41,777 for pipe work in Oak Grove; to R. M. Lane, 
at $39,592 for work in Providence Park; A. W. May- 
nard, at $6,972 for pipe work in James and Bu- 
chanan Sts., and to A. M. Guion, at $65,297 for 
cement blk. work in Highland Park. 

W. Va., Huntington—W. J. Griffith awarded con- 
tract to construct 1,080 ft. 12-in. vitr. tile lateral 
sewer and manhole in 3% alley, betw. 27th and 
28th Sts., at $4,376. 

Wash., Seattle—Paduano & Co. awarded contract 
for sewers (conc.), at $5,149. 

Wash., Wenatchee—Council voted to award con- 
tract for south end sewer to Standard Asphalt Pav- 
ing Co. Contractor bid $109,815 for cone. pipe and 
$109,922 for vitr. pipe. Special meeting will be held 
by Council to decide on material to be used. 


WATER SUPPLY AND PURIFICATION 


Cal., Glendale—Dept. Public Service was awarded 
the contract for laying 1,185 ft. 6-in. and 643 ft. 
4-in. cast iron water pipe, at $2,800. 

_Cal., Glendale—Dept. Pub. Service submitted only 
bid at $13,500 and was awarded contract for laying 
4,630 ft. 8-in. and 330 ft. 6-in. water pipe in Brand 
Blvd. and Cerritos Ave. betw. Windsor Rd. and 
San Fernando Rd. 

Cal., Long Beach—Sidney Smith, 2025 Bay St., 
Los Angeles, awarded contract for furnishing ma- 
terials and constructing water system in Tract 
4495 for the J. Bixby Co., Long Beach, at $5,000. 
Contr. will require about 4,000 ft. 4-in. Cl. B cast 
iron pipe and abt. 500 ft. 2-in. stand. screw pipe. 

Cal., Los Angeles—Adams Pipe Works awarded 
contract by Huntington Land & Import Co. to fur- 
nish 4-in. Cl. B cast iron water pipe and fittings 
for water sys. in a tract near Alhambra, at $4,500 

Cal., Seal Beach—Sidney Smith, 2025 Bay St., Los 
Angeles, awarded contraet for constructing water 
distributing system for Seal Beach, at $85,197 for 
east iron pipe laid with cem. joints, and $36,913 
with lead joints, involving 17,275 ft. 2-in. stand. 
screw pipe, 12,125 ft. 4-in., 5,410 ft.. 6-in., and 208 
ft. 8-in. Cl. B cast iron pipe, necessary valves and 
8 4-in. fire hydrants. 

Ont., Guelph—Goldie McCulloch Co., Galt, Ont., 
awarded general contract for pumping equipment, 
at $25,000. 

Ont., Kitchener—Water Comn. awarded follow- 
ing contracts for materials and equipment to be 
used in proposed Strange St. water works installa- 
tion: Canadian Blower & Forge Co., Kitchener, one 
set consisting of 1144 million gals. centrif. pump di- 
rect connected to one 4-cycle R. C. Sterling 
gasoline engine, at $4,325; Storey Pump & Equipt. 
Co., Toronto, one set consisting of 1% mil. gal. 
centrif. pump direct connected to one 125 h. p. 
Westinghouse Induction motor, $3,230; Laurie & 
Lamb, Montreal, 2 sets consisting of 1,000 cu. ft. 
air compressors direct-connected to 200 h. p. West- 
inghouse Anychronous motors, together with an 
8-cycle G. R. C. Sterling gasoline engine as auxil- 
iary drive, at $27,730; Norton Steel Works, Ltd., 
Bridgeburg, Ont., a one-million gal. steel reservoir 
complete with foundation erected, at $24,154. 

. C.; Vancouver—Nickerson Constr. Co., 619 
Winch Bldg., awarded contract for extensive re- 
pairs necessary for complete restoration of New 
Westminster water works system, at $175,000 

lowa, Indianola—Wm. Danforth, St. Paul, 
awarded contract for digging and walling new city 
~well on South river boitom, at $8,700. 

lowa, Lost Nation—W. B. Carter, U. B. Bldg., 
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Sioux City, awarded contract for disposal plant, at 
lowa, Manning—W. 3B. Carter, 606 United Bank 
Bldg., Sioux City, and Bessemer Gas Engine Co., 
Omaha, Neb., awarded contract for pump house, 2 
engines, 2 pumps, i well, 1 oil tank, $17,995. 

Fla., Clearwater—T. S. Lord, Dunedin, Fila., 
awarded contract to extend san. sewer system and 
install ejector plant, at $9,285. 

Ga., Atlanta—Case & Cothran, Chandler Bldg., 
awarded contract for complete filter plant at Hemp- 
hill Sta., Secs. 1, 2 and 3; Sec. 2 sublet to N. Y. 
Continental Jewel Filtr. Co., Flatiron Bldg., New 
York; Sec. 4 to Nichols Co., Trust Bldg., Ga. Bldg. 

Ky., Bowling Green—Fairbanks, Morse & Co., 
Chicago, Ill., awarded contract to improve water 
works; install 2 units; 4 cylinders each, semi-Diesel 
engine, 1 motor, generator and 2 pumps, at $47,584. 

Minn., St. Paul—H. W. Austin, City Purch. Agt., 
awarded contracts for 1,288 tons Cl. B. c. i. pipe 
to Natl. Cast Iron Pipe Co., Birmingham, Ala., av. 
abt. $44.40 per ton f. o. b. St. Paul; 148% tons 
miscellaneous c. i. water specials to St. Paul 
Foundry & Mach. Co., 209 Essex Bldg., $100 per 
ton; 300 coils %-in., 200 coils %-in., 50 coils 7-in. 
and 50 coils 1%4-in. extra strong lead pipe to Natl. 
Lead Co., 404 Willius St., $5.65 per ewt.; 39 tons 
water specials to South Park Fdry. & Mach. Co., 
209 Essex Bldg., $95 per ton del. 

N. C., Hightand—Jno. N. anes awarded con- 
tract to lay water mains, at $18,4 

N. Y., Jamestown—U. 5S. ey ‘Tron Pipe & 
Foundry Co., 71 Bway., N. Y., awarded contract 
for c. i. and steel pipe and fittings, at $35,000. 

Ohio, Brookpark—Gangl Constr. Co., 737 2nd Natl. 
Bldg., Akron, awarded contract for 16,500 ft. 8-12- 
in. cast iron mains, at $52,412 

Texas, Floydada—Sherman Machine & Iron 
Works, Oklahoma City, awarded contract for water 
works extension, at $23,009. 

Texas, Ladonia—Sherman Machine & Iron Works, 
Oklahoma City, Okla., awarded contract to extend 
water and sewer systems, at $39,319. 

Texas, Port Arthur—National Cast Iron Pipe Co., 
Birmingham, Ala., awarded contract for pipe for 
water extensions, at $51,752. 


Wash., Seattle—S. A. Moceri awarded contract 
for water mains in Wilson Ave., et al., at $22,584; 
A. Tocco & Co., contract for water mains in Cor- 


son Ave., et al, at $31,394 

Wash., Seattle—Following contracts let: Rens- 
selaer Co., awarded contracts for hydrants, 8-8-in., 
at $1,000; Olympia Foundry Co., 20-20-in. flexible 
joints, at $4,040 and bends and tees at $729.10; also 
wyes, crosses, tees, hydrant tees, etc., at $719.80; 
U. S. Cast Iron Pipe & Foundry Co., contract for 
flange pipe, at $3,867.50; American Cast Iron Pipe 
Co., awarded contract for furnishing cast iron pipe 
for Water Dept., at $100,843. 








Prospective Work 








ROADS AND STREETS 

Ala., Birmingham—City and Jefferson Co. plans 
constr. of 15 miles asph. paving to connect city’s 
paved streets with county’s paved highways. A. 
‘ Hawkins, City Engr.; Claude Rogers, Co. Hwy. 

ner. 

Ark., Charleston—Franklin Co. will complete sec- 
tion of Little Rock-Fort Smith Hwy., known as 
Franklin Rd. Dist. No. 1; 24 miles graveled rd., 15 
ft. wide. Cost about $300,000. R. C. Limerick, St. 
Hwy. Engr., Little Rock. 

Ark., Pine Bluff—New paving district created 
which embraces 5 blocks. Street is to be paved 
with conc., asph. or other material property owners 


may designate. Report received from Commrs. of 
Paving Dist. 52 (36 blocks). Est. cost of paved in 
this Dist. is placed at $150,000. 

Cal., Glendale—City Trustees have decided to 


pave both sides of Brand Blvd.—4 or 5 blks.—betw. 
Colo. Blvd. and old Tropico city limits at 10th St. 
with either Willite or asphalt on conc. base; also 
to start proceedings for paving Central Ave. betw. 
Broadway and San Fernando Rd.—about 1 mile— 
this street having only strips of macadam 
down center. 


narrow 
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Cal., Stockton—Constr. work on Victory trans- 
continental hwy., which begins immediately weather 
conditions permit. As soon as the snow melts state 
of Nevada will launch constr. program calling for 
expendt. of $1,500,000. Program definitely adopted 
by State Hwy. Comn. and Co. Commrs. $800,000 of 
this sum will be spent on worst sections of Victory 
Hwy. in Nevada. Road will be graded 24 ft. wide, 
surfaced with gravel and draing. structs. erected. 
From Reno to Calif. line hwy. will be paved with 
conc. 18 ft. wide. Hwy. Commr. Geo. C. Mansfield 
of Cailfornia reports that work will start on state’s 
primary road during coming season. Work will con- 
sist of paving road from Auburn to Colfax, elimina- 
tion of Donner summit and constr. of Dog Valley 
grade. Cal. Hwy. Comn. has allotted $150,000 for 
impvt. of road east from Willows to Glenn. 

Ont., Toronto—Plans being prepared for paving 
St. Clair Ave. and Grange Roads and Gloucester, 
John and Pembroke Sts.—asph. on concrete,’ $277,- 
305. Plans to pave also and curb and gutter Yonge 
St.—Heath to city limits, $557,566; Teraulay St.— 
College to Danvenport Rd., $240,896; Dundas St.— 
Yonge to Victoria Sts. 

Colo., Colorado Springs—Red Mountain road, 
heavy grade near Red Cilff, and a part of the 
Pikes Peak Ocean-to-Ocean Hwy. system, will re- 
ceive $100,000 fed. aid during year. Other projects 
included in 1922 program, together with est. fund 


to be expended on each, are as follows: Berthoud 
pass, $140,000; Durango-Silverton Hwy., $26,000; 
Red Mtn. road, $100,000; Cumbres pass, $130,000; 


Cameron. pass, $71,000; No. Hardscrabble rd., $60,- 
000; Independence pass, $35,000; Grand Mesa, $50,- 
000 ,and Arapahoe Glacier Rd., $45,000 

Ga., Columbus—Muscogee County plans paving 
Benning Rd., at cost of $200,000; also hard surfac- 
ing 18 miles Cusseta Road. J. R. Key, Chrmn. 
Comn. 

Idaho, Sandpoint—Bonner County will expend 
$295,000 on road impvts. this year. Dist. Forester 
Fred P. Morrell has agreed to recommend to the 
forest service that $125,000 be set aside for constr. 
of Kootenai-Cabinet road of Clarks fork state hwy., 
county to put $65,000 into the work; also $15,000 
into constr. of W. Branch road of Kaniksu forest 
in Priest River country. Commr. of Pub. Wks. W. 
J. Hall has agreed to allot $25,000 of state’s fed. aid 
money and $27,500 of state aid money to completion 
of North and South hwy. proj. no. of town, 4 miles 
of which are uncompleted. County will put $27,500 
into this proj. which includes bldg. steel rein. conc. 
brdg. across Sand Crk. near city limits of Sand- 
point. 

ill., Benton—Surveys being made for pe yy 
mile ’So. McLeansboro Rd. Paving Dist. No. 13; 10,- 
000 sq. ft. curbing. Est. cost, $50,000. C. B. Mautz, 
City Engr. Town also plans 20 miles 2-course conc. 
sidewalks, 4 ft., $175,000. 

Iil., Chicago—Hyde Park is to have new blvd.— 
Wash. Park to East Erd Park and outer lake snore 
drive. The 53rd St. Prop. Owners’ Assn. is back 
of movement to have So. Park Comnrs. take over 
East 53rd St. and boulevard it from Cottage Grove 
to the lake. 

Ill., Joliet—Council passed resolution for paving 
number of streets of west side. Est. cost, $94,419. 

lll., Lewistown—Fulton County received bids 
about April 10 for paving 3 miles of roads in Can- 
ton Twp. E. F. Motsinger, Canton, Engr. 

ill., W. Frankfort—Plans being made for Paving 
Dists. Nos. 8 and 12, vitr. brick on concrete; $200,- 
000. E. A. Fox, Court House, Engr. 

Ill., Wheaton—Bd. Iocal Impvts. making plans for 
paving N. Main St. and various other streets with 
vitr. brick on conc.; $85,000. L. J. Ruddock, Court 
House, Engr. 

Ind., iIndianapolis—Lawrence Lyons, 
St. Hwy. Comn.,. has assured Secy. Greenebaum 
of Michigan City Chamber of Com., that constr. 
of Dunes Hwy.—Mich. City to Gary—will begin 
early this Spring. 

lowa—Davenport—25 miles of paving for 1922 is 
program outlined by City Council, according to 
resolutions passed at meeting. Est. aggregate cost 
of proj., $827,000. Of the 25.3 mi. scheduled to be 
surfaced, 13.6 miles is to be new paving, while the 
remaining 11.7 miles will be resurfaced 

Ky., Louisville—Board Pub. Wks. will construct 
abt. 1 mile streets, including 8th, 18th, Baxter 
Ave., ete.; $200,000. 

Md., Baltimore—City plans new paving on Wash- 
ington Rd. from old to new city line; Guilford Ave. 
—32nd to University Parkway; Lombard St.—East 


Chmn. of 
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Aerial Tramways. 
American Steel & Wire Co 


Air Lift Pumps, 
Harris Air Pump Co, 


Armor Plates. 
Truscon Steel Co. 


Asphalt, 
Bitoslag Paving Co. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler, 
The Barrett Co. 
Bitoslag Paving 
Standard Oil Co. tinens 
The Texas Co. 
Warren Bros. Co. 


Asphalt Floors. 
The Barrett Co. 
The Texas Co. 
Warren Bros. Co. 


Asphalt Machinery. 
Cummer & Son Co., 


Asphalt Plants. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
Littleford Brothers, 
Warren Bros. Co. 


Asphalt Railroad Plants. 
Cummer & Son Co., The F. D. 
Warren Bros, Co. 


Asphalt Tools. 
Littleford Brothers. 
Warren Bros. Cw. 


Asphalt Tool Wagons. 
Littleford Brothers. 


Auto Fire Apparatus. 
Diamond T Motor Car Co, 
Duplex Truck Co. 

Garford Co., The 

Kissel Motor Car Co. 
International Motor Ce. 
Lewis-Hall Iron Worka. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Back Fillers, 
Austin Machinery Corporation. 
Pawling and Harnischfeger. 


Bur Cutters and Benders. 
Koehring Machine Co. 


Burs, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
The Texas Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
“valde Asphalt Paving Co. 
Warren Bros, Co. 
Bitulithie Pavements. 
Warren Bros. Co. 
Btasting Accessories. 
I. du Pont de Nemours & Ce., 
“a 
Blasting Powder. 
== du Pont de Nemours & Ce., 
ic. 


The F. D. 


Bodies, 
Lee Loader and Body Co. 
Littleford Brothers. 
Braces, Extension. 
Kalamazoo Fdy. & Machine Co. 
Brick Rattlers, 
Olsen & Co., Tiniusa. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach, Co. 


Bridges. 
Lewis-Hall Iron Works. 


Buckets, Dredging, Excavating 
and Sewer. 
Pawling and Harnischfeger. 


Buckets, Dumping. 
Littleford Brothers. 
Vawling and Harnischfeger. 


Cablewny Accessories. 
Sauerman Bros. 


Cableway Excavators. 
Sauerman Bros. 


Calculators, 
Kolesch & Co. 


Car Uniloaders. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 


— 
U. S. Cast Iron Pipe & Fdy. Co. 


Cast Iron Pipe. 
U. S. Cast Tron Pipe & Fady. Co. 


Catchbasins. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Cement Testing. 
Kirschbraun, Lester. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Central Heating Plants. 
American District Steam Co. 


Chimneys, Concrete, 
Truscon Steel Co. 


Chimneys, Steel. 
Lewis-Hall tron Works. 
Littleford Brothers. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chutes, Concrete, 
Heltzel Steel Form & Iron Co. 
Littleford Brothers. 


Concrete Mixers. 
Austin Machinery Corporation. 
Koehring Machine Co. 
Smith Co., T. L. The 


Concrete, Reinforcement. 
American Steel & Wire Co. 
Truscon Steel Co. 


Conduits. 
Cannelton Sewer Pine Co. 
Carey Co., Philip, The. 


‘Truscou steel Co. 


Conduit Rods. 
Stewart, W. H 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
American Appraisal Ce, 
Artingstall, Wm. 
Brossmann, Chas. 
Burd & Giffels. 
Chicago Paving Laboratory. 
City Wastes Disposai Co. 
Dow & Smith. 
Fargo Engineering Co. 
Flood, Walter H., & Co. 
‘Gannett, Seelye & Fleming Ce. 
Hill & hs 
Howard, J. 
Hr~* & Co., ‘on - 


Jones, Sam L, 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander. 
Van Trump, Isaac. 
Wells, James P. 


Contractors. 
City Wastes Disposal Co. 
Sullivan, Long & Hagerty. 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 
Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 
Good Roads Machinery Co., Ine. 
Koehring Machine Co. 
Littleford Bros. 

Smith Co., T. L. The 


Contractors’ Wagons. 
Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 


Conveying Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 
Portable Machinery Co., Inc. 
Webster Mfg. Co. 


Cranes and Hoists. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Ce. 
Pawling and Harnischfeger. 


Creosote. 
The Barrett Co. 
Republic anne Co. 


Creosoted Wood Bloc 
(Factory Floors, Sriage Floors) 
Republic Creosoting Co. 


Crushers, Rock and Ore. 
Austin-Western Road Machin- 


ery Co. 
Good. Roads Machinery Co., Inc. 


Culvert Molds. 
Austin-Western Co., Ltd., The 


Culvert Pipe, Vitrified. 
Cannelton Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 


Culverts. 
Newport Culvert Co. 
Truscon Steel Co. 


Curb and Gutter Forms. 
Heltzel Steel Form & Iren Ce. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Direct Oxidation Process. 
Direct Oxidation Process 


Disinfectants. 
Integrity Chemical Co. 


Drag-Line Excavators. 
Austin Machinery Corporation. 


Drag Scrape 
Austin- eciaee Road Machin- 
ery Co. 
Drain Tile. 
Dee Clay Mfg. Co., W. E. 


Drawing Materials. 
Kolesch & Co. 


Corp 


Dryers. 
Cummer & Son Co., The F. D. 


Dump Cars. 
Austin-Western 
ery Co. 


Road Machin- 


Dump Wagons. 
Austin-Western 
ery Co. 


Road Machin- 








38 MUNICIPAL AND COUNTY ENGINEERING 


to Third Ave.; Highland Ave.—Philadelphia Rd. to 
Monument St.; Hillsdale Rd.—Forest to Liberty 
Heights Ave.; East Driveway of Gwynn Oak Ave. 
to Ridgewood Ave., etc.; $1,500,000 available from 
General Impvt. Loan. R. Keith Compton, Chmn. 
Paving Comn. 

Mich., Bad Axe—Huron County had plans pre- 
pared for 3 miles Cl. B or C gravel road, 12 ft. and 
6 miles Cl. B road, 9 ft., in Owendale, Windsor, 
Brookfield, Filion and Meade Twps.—53,000 sq. yds. 
surfacing, $50,000. W. W. Lavers, Bad Axe, Engr. 

Neb., Lincoln—Will take bids in Spring on ap- 
prox. $2,000,000 state and federal aid road work in 
various counties. Geo. E. Johnson, Sec. Dept. Pub. 
Works, Lincoln. 

Mich., Benton Harbor—City Comn. has decided 
that resurfacing of Territorial rd.—Water St. to 
city limits; E. and W. Main Sts.; paving Elm St.— 
8th to 9th Sts.; Cedar St. and Broadway from 
Empire to Britain Aves.—will start by April Ist. 
Engineer's plans for resurfacing Territorial Rd. 
with Willite or asph. estimate cost at $35,000. Elm 
St. will be paved with brick on conc. Bway. will 
also be paved with brick on conc. from Britain to 
Empire. Est. cost of paving Broadway, $43,066. 

Mich., Lansing—State will receive approx. $2,500,- 
000 from Fed. Govt., which will be expended by 
the state highway department on 237 miles of roads 
in state. Added to this amt. there will be added 
an equal amt. from State hwy. dept. and various 
counties, making about $5,000,000 in all to be ex- 
pended on Fed. Aid roads in 1922. 

Minn., Minneapolis—City expects to spend $1,500,- 
000 for paving during 1922. Elwell bonds, to amt. 
of $1,200,000 will be sold this month or early in 
March for paving provisions of Elwell law. In ad- 
dition city has funds available for abt. $300,000 of 
paving under 5-yr. law. Bids have been ordered on 
creosote block and this and other material required 
for paving program will be purchased just as soon 
as funds are available. 

Mont., Helena—Following road constr. program 
recommended to St. Hwy. Comn. by Chief Engr. 
Jno. N. Edy: Dist No. 1, 25 miles, SW Mont., 
$275,000; Dist 2, Great Falls Dist., 96 miles, $736,000; 
Dist 3, N. Montana, 27 miles, $206,000; Dist. 4, SE. 
Mont., 65 miles, $473,000; S. Central Montana, 21 
miles, $22,000; total, $1,912,000. 

N. -M., Albuquerque—Dist. Office of Forest Serv- 
ice has received state’s share of forest rd. fund. 
Total amt. is $588,271, of which $338,619 will be ex- 
pended in roads of primary importance for state, 
county and community development. Remaining 
$219,652 will be used to construct roads and trails 
needed for forest protection and administration. 

N. C., Greensboro—Guilford Co. Comnrs. will sell 
52,508, ,000 bonds for road constr. J. A. Rankin, 

rmn. 

N. C., Kinston—Ctate. Comn. is preparing to pave 
roads leading from Lenoir Co. boundaries to Ft. 
Barnwell, Craven Co., and Trenton, county seat of 
Jones. Paving will be about 17 miles in length 
and will cost several hundred thousand dollars. 

N. C., Orangeburg—City will spend approx. $250,- 
000 for street paving within immediate future; 
109,973 sq. yds. cone. or asph. paving will be laid. 

N. C., Waynesville—Town plans additional pav- 
ing and storm sewers at cost of ie 000. Carolina 
Engrg. Co., Engrs., Wilmington, N. C. 

Schafer—Board of McKenzie Co. Comnrs. 
has appropriated $50,000 for improving Parks Hwy. 
thru county. H. H. Johnson, Aud. 

Ohio, Cleveland—Street paving and repair work 
will be started here by April Ist. Direct. of Pub. 
Service Maline reports that Dept. has $2650, 000 
available for this work, and assessments from prop- 
erty owners will make fund $1,800,000, thereby mak- 
ing possible the paving of 100 streets. 

Ohio, Lima—City will start se soon on paving 
program to cost approx. $250,0 

Ohio, Springfield—Will om bids about April ist 
for paving Belmont St.—Main to Cleveland, Cin- 
cinnati, Chicago & St. Louis R. R., brick, conc. or 
asph., $45,000; repaving E. Main St.—Spring to 
Freeman Sts., and from end of paving to tracks of 
Detroit, Toledo & Ironton R. R., asph., conc. or 
sheet asph., $50,000. E. E. Parsons, City Engr. 

Okla., Okemah—Okfuskee Co. Comnrs. will vote 
March 21 on issuance of $500,000 bonds for con- 
structing 71 miles hard surfaced roads. 

R. 1., Naragansett—Town considering issuing 
bonds in sum of about $75,000 for new road con- 
struction. Private plans. 

1., Westerly—Plans to repair and construct 
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new permanent pavements at cost of $65,00. Pri- 
vate plans. 

Texas, Crockett—Houston Co. plans constr. of 
10 miles Kings Hwy.; cost $200,000. G. W. Courter, 
Cons. Engr., Marlin, Tex. 

Texas, Jefferson—$500,000 bonds voted in Marion 

Co., for road work. This will be supplemented by 
$225,000 of Fed. Aid for purpose of bldg. State and 
Fed. Hwy. thru Marion Co. 

Texas, Houston—City budget calling for expendt. 

of $4,280,528 passed by council. Although pro- 
gram for street graveling has not been mapped 
out, it is expected City will spend $200,000 on this 
work; $80,000 will be spent on repairs and renewals 
to paved streets and $45,000 for widening and ex- 
tending streets. 
_ Texas, Tyler—U. S. Bureau Pub. Rds., Wash- 
ington, D. C., approved proj. statement of Fed. Aid 
Proj. 197, involving constr. of 20 mi. Hwy. No. 37 
at cost of $273,000. D. K Caldwell, Co. Engr. 

Utah, Salt Lake City—Work on Magne-Tooele 
Road will begin in April. Road will cost approx. 
$211,000, of which Salt Lake Co. will pay approx. 
$54,000. E. L. Burgon, Co. Comnr. 

Wash,, Olympia—Betw. 130 and 140 miles grad- 
ing and graveling and more than 60 miles paving 
are on state’s hwy. program for 1922, involving ex- 
pendt. of approx. $6,000,000. Jas. Allen, State 
Supvr of Hwys. Construction for the most part 
will be towards the impvt. of the 8 great arterial 
hwys., namely, Pacific, Sunset, National Parks, 
Olympia, Navy Yd., Ocean Beach, No. Bank and 
Inland Empire Hwys. Fed. Aid appropriation of 
$1,103,000 now available, combined with appropria- 
tion after next July will give state approx. $2,000,- 
000 of fed. money for use this year for road pur- 
poses. 

Wis., Dodgeville—Iowa County had plans made 
for grading, surfacing with mine tailings and bldg. 
culvts. on Dodgeville-Mineral Point Rd. Proj. 180. 
Length, 4.25 miles. T. W. Reilly, Div. Engr. 

Wis., Madison—City Council has recommended 
paving of 36 streets. City Engr., E. E. Parker; 
City Clk., O. S. Norsman. Est. cost, $570,743. 

Wis., New Richmond—Plans paving 1.7 miles 
ae tOOn bitum. conc., conc. curbs and gutters; 

Wis., Oshkosh—Will take bids in April for pav- 
ing 15,000 sq. yds. Oakwood Ave., Linwood Court, 
Otter St.—Bowen tc Rosalin Sts., Monroe Ave.— 
North Park to Wash. Sts., Congress St. from Al- 
goma Blvd. to Elm St.; Grant St.—Algoma to Vin- 
land St.; Jefferson Ave., Tenn. to Irvington Sts.; 
Knapp St.—4th to Durfee Sts.; 18th—Oregon to 
Doty Sts.; 1 and 2-course bitulithic conc., conc. or 
tar macadam. G. Randall, City Hall, Engr. 

Wis., Phelps—Vilas County will start asks in 
Spring on widening and cutting new route thru 


hills from Phelps to Lac Vieux Desert. Wm. 
Hunter, Eagle River, Co. Comnrs. 
Wis., Shawano—Shawano County will grade, 


drain and gravel about 12 miles, probably by day 
labor. St. Div. Engr. C. C. Rollman, Green Bay. 
W. F. Meyer, Co. Hwy. Comnr, Shawano; $60,000. 


SEWERAGE AND SEWAGE TREATMENT 


Cal., Stockton—Plans and specifs. for stormwater 
sewers to be installed in ‘“‘Fair Oaks North’ and 
on Oak, Channel, Church, Hazelton, Clay, South, 
Madison and several other streets, approved by 
City Council. Work planned in ‘Fair Oaks No.” 
will afford practically an entire system, while only 
See ee of pipe will be installed on last named 
streets 

Conn., Bridgeport—Plans san. and storm sewers 
in portions of Park and Grand Sts., Wilmot and 
Ridge Aves.; $100,000. J. A. McElroy, City Engr. 
Also san. sewers in Mt. Grove, Bryant, Siemon and 
Hubbell Sts., Davis and Sage Aves., at cost of 
$250,000; storm sewers in Bethany Dist., Black 
Rock, North Park Ave., Lindley and Grant Sts.; 
$350,000. J. A. McElroy, City Engr. 

Fla, Clearwater—City will install and improve 
sanitary sewers; $25,000 bonds voted; install storm 
sewers and pave streets; $84,000 bonds. 

Fla., Orlando—$340,000 bonds voted here for in- 
stallation of sewer system and septic tanks. 

ill., Chicago—Sanitary Board authorized A. W. 
Dilling, Chf. Engr. Sanitary Dist., to construct 
conduit confining Bubble Crk., along W. 39th St.— 
Halsted to Racine. Est. cost ‘of proj., $1,500,000. 

Ill., Elmwood Park (Chicago P. O. )—E. Hancock, 














s. ¢§ &§ *Oewe pew trw* Ye UF 


2 W 











> Renee eae 


arch, 1922 


MUNICIPAL AND COUNTY ENGINEERING 39 








BUYERS’ GUIDE 
asec eaneneneeeeneennl 








Dust Laying Compound, 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Dynamite. 
E. I. du Pont de Nemours & Ce, 
Inc. 
Edge Protector. 
Truscon Steel Co. 
ectrical Wires & Cables. 
a Steel & Wire’ Cece. 
ti Graders. 
Seeratin Western Road Machin- 
ery Co. 


Mlevators. 
Cc. H. & BE. Mfg. Co. 
Engineering eeteanaeate. 
Kolesch & Co. 
sing Rule Co., The 


C. H & E Mfg. Co. 
Midwest Engine Co. 
Rnenvatios Machinery. 

Cc. Austin Machinery Ce. 
Ponting and Harnischfeger. 
Bauerman Bros. 

Smith Co., T. L. The 
Expansion Joint Compound. 

The Barrett Ce. 

Carey Co., Philip, The. 

Pioneer Asphal t Co. 

beet nl Steel Co. 


a 
§ 4 = Pont de Nemours & Ce. 


hatin Iron. 
Cincinnati Iron Fence Co. 
Fillers (Paving Joint). 
The Barrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Co. 
Fire Brick. 
Cannelton Sewer Psa: Ce. 
Dee Clay Mfg. Co., W. HB. 


Flue Liners. 
Cannelton Sewer Pi Ce. 
Dee Clay Mfg. Co., W. B. 


Forms, Sidewalks, Curb & Guten. 
Heltzel Steel Form & Iren Co. 
Truscon Steel Co. 

Ferms, Road. 

Heltzel Steel Form & Iren Oe. 
Truscon Steel Co. 

Ferms (Sewers & Conduits). 
Heltzel Steel Form & Iron Oe. 

Ferme (Wall Bldg., Construction, 


Heltzel Bteel Form & Iren Os. 


Gas Pipe. 
U. S. Cast Iron Pipe & Fay. Oe. 


Graders. 
Austin-Western Road Machin- 


ery 
Good Roads Machinery Co., Inc. 


ite 
Granite Paving Block Mfrs. 
Assn. of the U. &., Inc. 
Gravel Screener and Leader. 
Good Roads Machinery Co., Ine. 
Jerdan & Steele Mfg. Co., Ine. 
Heaters (Reck and Sand). 
Littleford Bros. 
Heating Plants, Central. 
American District Steam Co. 


Heating Oll and Tar 
a Good Facts Mach : Machinery Co., 
Littlefora Bros. 


Beists * semana Gasoline and 
Pawling and Harnischfeger. 





Hoists, Electric. 
Mead-Morrison Mfg. Co. 
Pawling and Harnischfeger. 


_—— Steam. 
C. & E. “Mfg. 
Lewia-HHall oy Works 
Mead-Morrison Mfg. 
Hot Mixers, 
F. C. Austin Machinery Co. 
Hydrants. 
The Flower Company. 
Inlets (Sewer). 
Dee Co., Wm, 
Madison Foundry Co. 


Insulating Material. 
The Barrett Co. 
Pioneer Asphalt Co, 
Joint Fillers (Paving). 
The Barrett Co. 
Carey Co., Philip, The, 
The Texas Company. 
Kettles (Portable). 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Littleford Brothers. 


Leaders, 
Brown Portable Conveying Ma- 
chine Co, 


Manhole Covers. 
Madison Foundry Co. 
Dee Co., Wm. E. 

Mastic. 

Pioneer Asphalt Co. 

Meter Boxes. 

McNutt Meter Box Co. 

Mixers, halt, 

Austin Machinery Corporation. 
Cummer & Sons Co., The F. D. 

Mixers, Co 
Austin Machinery Corporation. 
Koehring Machine Company. 
T. L. Smith Co. 

Mixers—Mortar. 

Cc. H. & EB. Mfg. Co. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Ce. 


Motor Fire Ap tus. 
Acme ns ruck Co. 
Diamond T Motor Car Ce. 
Duplex Truck Co. 

Federal Motor Truck = 
Garford Motor Truck Co. 
International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Worka 
Packard Motor Car Co, 
Pierce-Arrow Motor Car Co. 

Motor Trucks. 

Acme Motor oo’ Co. 
Duplex Truck Co. 

Diamond T Motor Car Ose. 
Federal Motor Truck Ce. 
International Motor Co, 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Se 


Motor Truck Flushers, Sprimalers 
and Oilers. 


Acme Motor Truck Co. 

Austin Machinery Corperation. 
Diamond T Motor Car Co, 
Duplex Truck Co. 

Federal Motor Truck Ce. 
Garford Motor Truck Ce., The 
The ~e “pete Motor 


ic 

International Motor Co, 

Kissel Motor Car Co. 
Lewis-Hall Iron Works 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Ce. 
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Municipal Castings. 


Dee VCo., Wm. EK. 
Madison Foundry. 
Packing. 


Pioneer Asphalt Co. 
Paints (Asphalt). 
Barrett Co., The 
Pioneer Asphalt Co. 
Paving Blecks (Creosoted). 
The Barrett Co 
Republic Creosoting Co. 
Paving Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Ce. 
Murphysboro Paving Brick Ce. 
National Paving Brick Mfra 


Springfield Paving Brick Co. 


Paving Contractors. 
Warren Bros Co. 


rugtas Joint Compound. 
Barrett Oo. 
peal. Co., eg The, 
Pioneer Asph alt 
The Texas ace. 


Cea. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Company. 


Paving Machines. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 

Paving Plants (Asphalt). 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Ina 
Smith Co., T. L. The 
Waren bp Bros 


Figo Cutters. 

W. Strickler & Bre. 

Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Ce. 


Pipe Manufacturers. 
U. 8. Cast Iron Pipe & Fdy. Ce. 


Plews (Reoter and Wing). 
Austin-Western Road Cach. Ca 

Pertable Paving Plants, 
Austin Machinery Corporation 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Inc 
Littleford Brothers. 
Warren Bros. Co. 

Portable Stone Bins. 
Austin-Western Road Machin- 


~ f - 
Go Roads Machinery Co., Ine 
Powder Giang). 

B. I. du Pont de Nemours & Ce., 


H. & B. Mfg. Co 

De Laval Steam Turbine Ce. 

Harris Air Pump Company. 

Midwest Engine Ce. 

Smith Ce., T. L., The 
Reinf Fer Pavements. 
American Steel and Wire Ce 
Truscon Steel Ce. 


Read Building Material. 
Kentucky Rock Asphalt Ce. 
The Texas Co. 
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Chicago, will take bids 


Engr., 2047 Ogden Ave., C c 
in various streets here, 


about August for sewers 
to cost about $300,000. 

lowa, No. English—Bids close about May 1st for 
san. sewers. Approx. 3 miles 8 to 12-in. pipe and 
1 mile 6-in. pipe; disposal plant. Eng. H. R. Green, 
634 Cedar Rapids Savings Bk., Cedar Rapids, pre- 
paring plans. W. M. Lawler, Mayor. 

La., Covington—Surveys and estimates completed 
for sewerage and water systems for Covington by 
Engr. Xavier Kramer, and are now in hands of 
committee. Est. cost, $122,000. “ 

Baltimore—City plans expendt. of $250,000 
to install complete + gated system at Govans. 
Henry G. Perring, Chf. Engr. ’ 

Mich., Sturgis—Plans 13,700 ft. 8, 10 and 12-in. 

vitr. sewers; $30,000. Will purchase and furnish 
pipe. A. H. Niles, Sturgis, Engr. . 
Mo., Cape Girardeau—City preparing plans for 
8-in. 3%4-ft. vitr. clay sewers and 200 brick man- 
holes with steel covers; $315,000. E. Siler, Court 
House, Engr. ; 

Mo., St. Louis—City will reconstruct sewers; 
plans voting on August Ist on $4,000,000 bonds. 
Louis P. Aloe, Pres. Bd. of Aldermen. 

Neb., Lincoln—Plans submitted for sewage dis- 
posal plant. Filter beds and_stone_ filling; est. 
$100,000. Abt. 700 cars rock. Theo. H. Berg, City 
Clk. 


N. Y., Brooklyn—Jamaica Board of Trade, Sewer 
Comnr. Jno. R. Higgins, and engineers of Queens 
Sewer Dept., agree that Jamaica sewerage system 
is menace to health and favor installation of new 
“combined” system, which would include both 
storm and san. disposal. Board of Trade intends 
to confer with city’s chief engineers and then urge 
Board of Estimates to consent to installation of 
entirely new sewerage system. 

N. C., Troy—City will improve water and sewer 
systems. Will issue $125,000 bonds. i 

. C., Waynesville—City plans expending about 
$150,000 to extend sewer system and pave streets. 
Carolina Engrg. Co., Engrs., 410 Southern Bldg., 
Wilmington, N. C. ‘ ; 

Okla., Oklahoma City—City will 
systems; voted $1,000,000 bonds. 
Comnr. Accountg. & Finance. 

Tenn., Johnson City—City will expend about 
$300,000 to constr. sewers, curb and gutter; pave 
streets, etc. Will issue bonds. W. O. Dyer, Engr. 

Va., Spencer—City plans constr. of inter- 
cepting sewer, pumping station and _ treatment 
plant. C. E. Collins, Engr., Drexel Bldg., Phila- 
delphia, Pa. 


improve sewer 
Mike Donnelly, 


WATER AND PURIFICATION 


Cal., Avalon, Catalina Isl.—The $158,000 bond 
issue for both fresh and salt water systems carried 
at special election. 

Cal., Long Beach—City Manager Hewes has re- 
ported to Council tentative plan_for water system 
for northwest section of City. He estimates cost 
of well, pumping plant and pipe line at $50,000 and 
cost of distributing system at $250,000. : 

Cal., San Francisco—Supvrs. Pub. Utilities Comn. 
ordered contr. drawn up between City and Spring 
Valley Water Co. under terms of which Company 
will construct pipe line across bay that will sup- 
ply 24,000,000 gals. water daily; water to be piped 
from Company’s Alameda reservoir. Before Com- 
pany can deliver this quantity of water it “will 
have to complete the Calaveras dam and build 
flume to carry water from Niles Crk. tank to Irv- 
ington, Alameda Co. Est. cost of both under- 
takings app’*ox. $1,650,000. City will build 60-in. 
cone. and steel conduit from Irvington, Alameda 
Co., to Crystal Springs Lake, San Mateo Co. This 
will cost abt. $4,000,000, according to est. furnished 
by City Engr. M. M. O’Shaughnessy. 

Cal., Vallejo—Revised plans prepared for constr. 
of works for Gordon Valley Water Proj. including 
18 miles wood stave pipe aqueduct, ‘26-in. diam., 
earthen dam with clay puddle core, 80 ft. high, 800 
ft. long on top and 200 ft. long on bottom, to have 
cone. head-gate, $500,000. C. E. Grunsky, 57 Post 
St.. San Francisco, Engr. 

Ont., Ottawa—Plans new mains in various sec- 
tions of City at cost of $100,000; overland pipe line 
from present terminus at Champagne Ave. to con- 
nect with Queen Street pumping station, $160,000; 
water meters, $30,000. F.C. Askwith, Deputy Engr. 

Ont., Scarboro Bluffs—Pub. Utilities Comn. has 


SUPPLY 
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announced that an 8-in. water main would be 
placed from pumping station and extend 4 mi. t 
Scarboro Golf Club, with view to running smaller 
extens. from that point. 

Fla., Orlando—City will purchase, rehabilitate 
and extend Orlando Water & Light Company’: 
plant; $975,000 bonds voted. 

lowa, Cedar Rapids—Plans completed for reser- 
voir, Grand Ave. and Bever Park. Elec. March 
27 to vote $450,000. Engrs., Hatton, Holmes & An- 
thony, 323 Masonic Temple, Cedar Rapids. City 
Clk., L. J. Storey. 

Ky., Hazard—City will install water works, in- 
cluding pump sta., filtration plant, reservoir and 
distribution system; also install sewerage system 
with sewage disposal plant. J. N. Chester, Engr., 
Pittsburgh, Pa. 

La., Covington—City considering purchase of 
water and sewerage systems of St. Tammany: Ice 

Mfg. Co., and extending at cost of about $125,- 
000. Henry A. Mentz, Engr. Xavier A. Kramer, 
Cons. Engr., Magnolia, Miss. 

Md., Chevy Chase—Plans being prepared for 
water line extension and pumping station. Approx. 
$175,000. 

Md., Baltimore—City Pub. Impvt. Comn., (Robt. 
Garrett, Pres.) approves plans for addn. to filter. 
plant at Montebello. Plans expendt. of $1,200,000 
to install new filters, settling and coagulating 
basins and filtered water reservoir; increase plant 
daily capy. from 128,000,000 to 203,000,000 gals. 
Mayor Wm. . Broeming, Pres Bd. of Awards; 
Wm. A. Megraw, Water Ener. 

Md., Baltimore—City will extend water works; 
lay 20-in. main connecting northern suburbs with 
general system, lay main on Reisterstown Rd. to 
new city line; later construct feeder mains; con- 
struct main at Russell and Bush Sts.; $2,500,000 
available. Henry G. Perring, Chf. Engr. 

Md., Frostburg—City planning addition to water 
works system to cost approx. $250,000. W. Harvey, 
City Engr.; Norton & Whitman, Munsey Bldg., 
Baltimore, Engrs. 

Mass., Boston—Immediate constr. of $60,000,000 
reservoir west of Worcester, to supply water to 
cities and towns within 10-mile radius of Boston, 
recommended to_ Legislature in report by joint 
board of state dept. of health and metropolitan 
water and sewerage board. Capy. of new reservoir 
as recommended is 400,000,000,000 gals. 

Minn., St. Paul—Making plans for water works 
impvts., including main extensions, work on filtr. 
plant, etc. Est. cost, $600,000. O. Claussen, City 


Ener. 
- Y., Lockport—City contemplates bldg. filtr 
plant and reservoir at cost of $230,000. R. B. 
ang of Dupont Co., Fulton Blk., Pittsburgh, Pa. 
ners. 

N. C., Elizabeth City—W. H. Weatherly & Co 
will issue $75,000 water works bonds and install 
independent water system. 

. C., Hendersonville—City will construct water 
works; $400,000 bonds issued. C. E. Brooks, Chrmn.; 
Gilbert C. White, Co. Engr., Durham. 

- C., Kernersville—Town contemplates expend- 
ing $90,000 to install pumps, etc. Carolina Engrg. 
Co., Engrs., Wilmington, N. C. 

N. C., Lexington—City has issued $425,000 bonds. 
Will construct water works to Yadkin River. Gil- 
bert C. White Co., Engrs., Durham. 

N C., Raleigh—City will improve water works: 
construct 400,000,000 gal. daily capy. impounding 
reservoir, 600,000-gal. steel tank and pipe stave line. 
W. C. Olsen, Engr. Issue $200,000 bonds. 

Ohio, Lima—City Comn. has announced plans to 
extend water mains to all sections of City at a 
cost of $200,000. 

Okla., Ardmore—$300,000 bonds voted for exten- 
sion of water works. 

Okla., Slick—Engineers are preparing for instal- 
lation of water and sewer systems for town, a part 
of the $300,000 impvts. recently voted. 

Pa., West Chester—At meeting of Boro. Council 
plans for immense pond for water conservation 
adopted, and constr. work will start in Spring. Pond 
will be located on Chester creek, above Milltown. 
Plans approved by state authorities. Pond will 
cover large territory; will be three-quarters of a 
mile in length by a quarter of a mile wide with 
depth of 20 ft. at breast to five at upper portion. 

. LL, Pawtucket—Bd. of Water Comnrs. consid- 
ering expendt. of $200,000 for new water works con- 
struction. 
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Road Binder. Sewer Forms, Tarvia. 


The Barrett Co. 

Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 

Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Read Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Ca. 
Road Graders. 
Austin- te oy Road Machin- 
ery Co., Th 
Good Roads Gnchinery Ce., Inc. 
Road Machinery. 
Austin Machinery Corporation. 
Austin- hatha hy Road Machin- 
ery Co., Th 
Buffalo- Springfield Roller Co. 
Cummer & Son Ce., The F. LD. 
Good Roads Machinery Ce., Inc. 
Littleford Brothers. 
Midwest Engine Ce. 
Warren Bros. Co. 
Road Planer. 
Austin-Western Road Machin- 
ery Co., 
Road Oil and Preservatives. 
The Barrett Co. 
Standard Oil Ce (Indiana) 
The Texas Co 
Road Rollers, 
—_, Western Road Machin- 
ery The 
Buffalo- ~inekaemene Roller Co. 
Good Roads Machinery Ce., 
Rock Crushers. 
nye Road Machin- 
ery Co., 
Good ies Tacteneey Co., Inc, 
Roofing Material. 
The Barrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Ce. 
The Texas Co. 
Warren Bros. Co. 
Sand Dryers. 
Cummer & Son Co., The F. D. 
Littleford Brothers. 


Saw Rigs. 
Cc. H. & E. Mfg. Co. 
Scarifiers. 
Austin-Western Road Machin- 
ery Co., The 
Good Roads Machinery Co., Inc. 
Scrapers, Drag Line. 
Pawling and Harnishchfeger. 
Sauerman Bros. 
Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machin- 
ery Co., The 
Good Roads Machinery Co., Inc. 
Scrapers, Power. 
Sauerman Bros. 
Sewage Treatment. 
Direct Oxidation Process Corp. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 
Dee Co., Wm. E. 
Madison Foundry Co. 

Sewer Cleaning Machinery. 
Stewart, W. HW. 


lieltzel Steel Form & Iron Co. 
Sewer Pipe, 

Cannelton Sewer Pipe Co. 

Dee Clay Mfg. Co., W. BE. 


Sewer Rods. 
Stewart, W. H. 


Slide Rules, 
Kolesch & Co, 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinery. 
Austin Machinery Corporation. 
Good Roads Machinery Co., Inc. 
Phoenix Mfg. Co. 


Soaps—Liquid. 
facearits Chemical Co. 


Special Castings. 
The Flower Company 
U. 8S. Cast Iron Pipe ". Fdy. Co. 


Sprinklers. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, Studs and Sash. 
Truscon Steel Co. 


Steel Tapes. 
Kolesch & Co. 
Lufkin Rule Co., The 


Stone Crushers. 
Austin-Western Road Machin- 
ery Co., The 


Stone Elevators. 
Austin-Western Road Machin- 
ery Co., The 


Stone Spreaders. 
Se Road Machin- 


y Co. 
porch Plow ‘Works Co. 


Stone Screens. 
es Road Machin- 


ery " 
Good Roads Machinery Co., Inc. 
Littleford Brothers. 


a } Cena Machinery (Horse 


yr Western Road Machin- 
ery 
Street Flushers (Herse Drawn). 
Austin-Western Road Machin- 
ery Co. 


Street Paving Material. 
The Texas Co. 


Street Sprinklers (Horse Drawn). 

Austin-Western Co., Ltd., The 
Structural Steel. 

Lewis-Hall Iron Works 
Surveyors’ Instruments. 

Kolesch & Co. 

Lufkin Rule Co., The 
Sweepers. 
Austin Machinery Corporation. 

Austin-Western Road Machio- 

ery Co. 
Tamping Machines, 

Pawling and Harnischfeger. 
Tanks, Water Supply. 

Mensch, L. 

Littleford inpacnems 


Tar and Pitch, 
The Barrett Coa, 


Tar Heaters. 
Littleford Broa. 


The Barrett Co, 
Testing Chemists, 
Dow & Smith. 
Walter H. Flood. 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac, 
Traction Engines, 
Austin-Western Road Machin- 
ery Co, 
Traction Engines (Oil or Kere- 
sene 


Austin-Western Road Mach. Co. 
Tractors, 

Austin ge egy 4 , Sunpeentine. 

Holt Mfg. . 
Trailers. 

Lee Loader and Body Co. 
Trench Braces. 

Kalamazoo Fdry & Mich. Ce. 


Trench Machinery. 
Austin Machinery Corporatien. 
Kalamazoo Fdy. & Machine Ce. 
Pawling and Harnischfeger 


Turbines, Steam. 
De Laval Steam Turbine Co. 


Valves. 
Colidwell-Wlicox Co. 
The Flower Company. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warranite. 
Warren Bros. Co. 


Water Main Cleaning 
~~ Water Main Cleaning 
0. 
Water Pipe. 
U. 8. Cast Iron Pipe & Foun- 
dry Oa 
Waterproofing. 
Barber Asphalt Paving Ce. 
Barrett Co., The 
Pioneer Asphalt Co. 
The Texas Co. 
Truscon Steel Co, 


Water Purification. 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 


Water Softener. 
The Refinite Co, 


Wates Woeete Supplies and Equip- 


ment. 
Coldwell-Wilcox Co. 

The Flower Company. 
Mueller Mfg. Co. 
Pennsylvania Salt Mfg. Co. 


Wheeled Scrapers. 
Austin-Western Road Machin- 
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Wire Rope. 
American Steel & Wire Co. 


Windows (Steel). 
Truscon Steel Co, 


Wire-Cut Lug Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Ce. 
Springfield Paving Brick Ce 


Wood Block (Creoseted). 
Barrett Co., The 
Republic Creosoting Co. 


Wood Preservatives, 
Barrett Co., The 
Republic Creosoting Oo. 
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Compressed Stone Base for 
Warrenite-Bitulithic Pavement 


This form of base has been thoroughly and successfully tested for 
many years under widely varying climatic and subsoil conditions, 
and has proven eminently satisfactory, including over 200 miles on 
the Columbia River Highway, Oregon, shown in illustration below. 














COLUMBIA RIVER HIGHWAY, PORTLAND, OREGON 


Warrenite-Bitulithic Surfacing over Old Macadam Sandy Road. Approach to the 
Columbia River Highway at Sandy River Bridge. 


SERVICE AND QUALITY 


the essential features in laying of Warrenite-Bitulithic. We furnish expert labor- 





| atory service with every pavement laid. The result is shown by the phenomenal 


growth of Warrenite-Bitulithic. 
INSIST ON THE WARREN WAY 


illustrated Booklet on Compressed Stone Base furnished upon request, 
as well as other features of Warrenite-Bitulithic. 


Warren Brothers Company 


Executive Offices: 9 Cambridge St., Bowdoin Sq., BOSTON, MASS. 





DISTRICT OFFICES: 
New York, N. Y. St. Louis, Mo. San Franc‘sco, Cal. Vancouver, B. C. 
Utica, N. Y. Phoenix, Ariz. Richmond, Va. Toronto, Ont. 
Portland, Ore. Washington, D. C. Memphis, Tenn. Winnipeg, Man. 
Chicago, III. Minneapolis, Minn. Los Angeles, Cal. 
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CONCRE 
AStreet —U! 
Has a Hard Job Now 





Carrying the light, horse-drawn traffic of a few years 
ago was one thing. Carrying the swiftly moving auto- 
mobiles and pounding motor trucks of today is quite 
another. 

How much of the trouble with street pavement in 
your town comes from not recognizing the difference? 


Just as faster and heavier railway trains compelled 
heavy, modern rails and roadbed, so the heavy pound- 
ing traffic of today calls for rigid Concrete streets. 
Experience shows that Concrete pavement can be 
built to stand any kind of traffic, indefinitely, practi- 
cally without repairs. ‘ 

Easy riding, skid-proof, hole-proof, permanent —that 
is Concrete. 


Our Booklet R-4 tells other interesting things 
about Concrete streets. Write for your copy. 


PORTLAND CEMENT ASSOCIATION 


cA National Organization 
to Improve and Extend the Uses of Concrete 


Atlanta Des Moines Parkersburg San Francisco 
Boston Detroit Los Angeles Philadelphia Seattle 

Chicago Helena Milwaukee Pittsburgh St. Louis 

Dallas Indianapolis Minneapolis Portland,Oreg. Vancouver, B.C. 
Denver KansasCity New York Salt Lake City Washington, D.C. 
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